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es fs INLET CONNECTION BASE and HOUSING of 
and GUIDE VANES of _ heavy fabricated steel! 
cast Meehanite “i strong and rigid 
e: ELLIOTT CENTRIFUGAL COMPRESSORS 
a They're extremely simple in design and construction. Hundreds are serving 
+ in processes requiring the handling and compression of large quantities of air 


or gas. Elliott compressors are made in both single-stage and multi-stage types, 
for pressures up to 1000 psig, with capacities to 175,000 cfm. The Elliott Company 
also builds the motor or turbine drive, including speed-increasing gears when required. 
For details and specifications, consult your local Elliott field engineer, or write to the 


Elliott Company, Centrifugal Compressor Dépt., Jeannette, Po ELLIORT Company Fc - 





PROPORTIONEERS multiple component blenders 


automatically maintain preset formulations at all 
flow rates of finished product ........+4+s+e-s 





Shell Products Pipe Line’s Wood River Pump Station automati- 
cally blends six gasoline base stocks, T.E.L., dye, and gasoline 
additives directly to the pipe line without using intermediate 


tankage. 


Proportioneers Blender is made up of standard panels for opera 
tion from either mechanical or differential metering equipment. 
All control panels are synchronized and electrically interlocked 
so that the failure of any component stream will either isolate the 


A Shell-P blend manifold or rack up shortages on memory totalizers for later 
new ohell-Proportioneers 


correction. Any number and type of components can be handled 
film graphically illustrates the 


at finished product rates from 150 barrels per hour to the limit of 
Wood River blending installa- 


modern transfer pumping equipment and pipe line sizes. 
tion together with calibration 


Proportioneers equipment is used in stream blending other fin- 
and product separation tech- 





ished products such as solvents, Diesel fuels, lubricating oils, 
niques employed. We will 

q f heating oils, bunker fuels, and asphalt cutbacks. 
gladly loan this film for educa- 


For Proportioneers Bulletin SM-2060 or special bulletin for 


specific applications listed above, write Proportioneers, Inc., 


tional use. 


Harris Avenue, Providence 1, Rhode Island, 
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A Quick Look 


at This Issue 


PROCESS HANDBOOK 


Process Handbook . . . The REFINER stall has 
prepared a most complete, neatly packaged tour 
through refining processes available in the industry 
In this section you will find 69 flow descriptions and 
69 flow diagrams for the most important licensed 
processes, Each is described in terms of its applica- 
tion, charge, products, operating conditions, yields 
and commercial installations. The processes are 
broken down according to the following groups: 
catalytic cracking and reforming, thermal conversion, 
ras conversion, light hydrocarbon recovery, oil dis- 
tillation processes, solvent refining, and treating. 
The foreword to this unique handbook begins on 


page ITI. 





Gasoline Blending Stocks .. . /his lO-page article 
covers the refiners’ biggest problem how to meet 
gasoline quality demand. Charts provide compara 
tive susceptibilities and sensitivities of the usual 
refinery gasoline blending stocks—-straight) run, 
thermally cracked or reformed, catalytically re 
formed, catalytically cracked and catalytic polymer. 
To aid in interpreting these charts, another series 
of charts was drawn for the hydrocarbon classes. 
Yet a third series enables the refiner to refer to 
some standard octane number the diflerent qualities 
of gasoline obtained from any given cracking stock 
by different cracking severities. The method is based 
on the yield octane relationships for both thermal 
and catalytic reforming. See page 284. 


When to Replace a Pump... . (Check the hidden 
costs of operating an old pump. Power, depreciation 
and repair costs may run higher than the cost of a 
modern replacement. Here’s an article and chart that 
show you how to do it Page 300. 


Cooling Fluids with Finned Coils .. . 
fin fan units in your plant, these correlations will 
tell you what kind of heat transfer you can expect. 
The authors have also made tests on pressure drops 


If you ve pol 


on such units and have come up with a generalized 


correlation. Page 303. 





Locating Optimum Feed Tray . Tray-to-tray 
calculations are time-consuming and in many cases 
require extensive equilibrium data. Here is a fast 
and accurate short-cut method. Not only is the method 


explained thoroughly, but a comparison of its ae- 


Turn Page 












A Quick Look at This Issue 





curacy is made against tray-to-tray calculations. 


beginning on page 307. 

The Eastern States Story .. . Here is an intimate 
picture of the plan of operation of a 90.000-barrel 
per-day independent plant which manufactures the 
vamut of petroleum products for customers having 
their own outlets, “Weil shift our operations for a 
100.000-barrel tanker order.” said an official. Here’s 
how they do this— at a profit See Page 310. 


Understanding the Chemistry of Petrochemical 
Reactions, Part 16... This part of the series 
is concerned with the production and the reactions 
of butadiene. This highly 
finds its major use in synthetic rubber. It is com- 
hined with styrene or with acrylonitrile to form 


reactive petrochemical 


rubbers with very different characteristics. It is one 
of the largest volume petrochemicals now being pro 
duced, Because of its reactive nature, it offers many 
possibilities for uses other than for rubber. For an 
interesting study of its production and possible Uses, 


see page SET. 


What Is the Octane Picture? . . . Ihe first install 
ment in this two part series depicted the trends and 
forecasts in the gasoline octane muddle The con- 
cluding section presents hitherto unpublished infor 
mation on the efleet on road octanes of certain 
controllable gasoline quality factors. In addition, 

you well may profit from serious study of the outline 

proposed for utilizing laboratory and road testing 
programs to insure optimum use of gasoline octanes 


Page 315. 


What Does a College Recruiter Look for in a Job 
Candidate? .. . Her 


recruiters, are some tips on enlisting the best brains 


from the “dean” of college 


from college campuses and, no less valuable, an 
analysis of the value and purpose of the recruiting 


programs Page 106. 


Rumors Can Ruin You! . . . Hiots have been started 


banks closed and companies crippled because some- 
body whispered a vicious word. There’s the Bogey 
rumor, the Pipe Dream rumor and the Hate rumor, 
equally dangerous to your company. Learn to fore- 
stall them. Turn to page 107. 


Engineering: The Profession with a Glittering 
Horizon . . . The nation’s bill for searching out 
scientific knowledge during 1952 was about $3.75 
billion, or more than | percent of our gross national 
product. Research, of course, is vital to progress 
and the national well-being. But are there enough 

engineers available to carry on a long-range research 

program’? For a provocative discussion of an im- 

portant subject, turn to page 376, 


Where’s the Fire? . . . Continuing his discussion of 
fire extinguishment in oil processing, storage and 
transport facilities, H. B. Williams of Pan American 
Refining Corporation details the procedure for com- 
bating fires in agitators, tank cars and barges. Here 
is more meaty material which every fire protection 


director should keep handy. Page 380. 


The New Tax Law—Challenge to Business .. . 
For the first time in 75 years the U.S. has a brand 
new tax law. It is of concern to every taxpayer. It 

Is a challenge to every business a challenge to 

exercise a new economic freedom. Here are some tips 

on how to utilize it to your best possible advantage. 


Page 390. 


Bacteria: Oil's Rediscovered Frontier . . . In the 
world of bacteria, man has uncovered a few of the 
whys and wherefores of his own existence. More- 
over, the findings are of more than academic interest. 
In a new book, Petroleum Microbiology, Dr. Ernest 
Beerstec her. Tr. com ludes that the study of ways and 
means of harnessing the unusual catalytic properties 
of bacteria for the good of the petroleum industry 
and of stemming their destructive activities is about 
to come into its own as a new and separate field. 


Page 100. 








The award winning 


PETROCHEMICAL PROCESS HANDBOOK 


@ 55 process descriptions 


@ 55 flow diagrams 


® 7 summation articles 


A Complete Source of Petrochemical Processes 


The Petrochemical Process Handbook is the only handbook 
of its kind available to the industry. Nowhere else can 
you find a more complete source of such information. 
Industrial Marketing Magazine presented PETROLEUM 
REFINER with an award of merit for the Petrochemical 
Process Handbook. This award was earned for outstanding 


single issue published during 1953. 


$1 per copy 


Order now. Write to: 
REPRINT DEPARTMENT 


PETROLEUM REFINER 


HOUSTON 1, TEXAS 


P. O. BOX 2608 bd 
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Putting Grand-Dad to Bed. With a final burst of effort, the biggest 
Process Handbook of all times has been put to bed, This grand-daddy of 
all special issues has durn near been the ruination of our process editor. 
George Gibbs, who has labored hard and long to produce it. His tribula 
tions started back in September, 1952, when the entire staff was invited 
(and accepted happily) to criticize the “52 Handbook, then just off the 
presses. These slings and arrows outraging George's fortunes were used to 


vreat advantage in improving the present volume 


Industry guests at our annual Editorial Conference are always some 
what astonished at our painstaking attention to even the smallest of de 
tails, But we realize that it is important to make the magazine look good 
as well as read good, even though this Impression may he only in the 
readers’ subconscious mind, For example, we spent the better part of a 
day haggline over the shade of blue ink to be used in the flow diagrams, 
called in our own art experts, disagreed with them and threw them out, 
reconsidered and hauled them back and went along with their verdict 


In February, we convened a panel of refining experts in the Beaumont. 
Lake Charles area, submitted our tentative plans for this edition, asked 
them to tear it apart, and they did. Then George kissed his wife goodbye. 
and lit out across country calling on contributors all over the nation, with 
some help from our district editors. He cursed and cajoled the licensors 
into furnishing the right kind of information on the processes, made them 
standardize their flow diagrams, and where they wouldn't. we redrew 


them ourselves. 


Well, anyway, it’s done. Win, lose, or draw, it uill have to serve as 
the single most authoritative source of process information available any 
where in the world. At least until the next one comes out in Se ptembe Ps 
1956 —~we should live so long! 


~ * * 


We Ain’t Proud so we didn't mind Coronet Magazine borrowing one of our 
best authors—-Auren Uris for a piece in their August issue entitled 
“Build Your Own Job Security.” Mr. Uris has written several excellent 
articles for our As Management Sees It section, including the widely re 
printed “You're Fired!” The only hitch about this borrowing is that 
Coronet might flat ruin him with manuscript checks fatter than those 
coming out of Houston. 
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How Do You Say It? We note with interest that the American Chemical 
Society's nomenclature committee will conduct an open forum at the fall 
meeting of the ACS to decide whether “petrochemical” is the right word to 
describe chemicals from petroleum. We would say off-hand that the 
nomenclature committee must not have a heap to do, The word has been 
popularized to the point of acceptance in the vernacular by publications 
such as REFINER, is a part of the name of many companies, and it’s just 
mighty doubtful that the ACS could engineer a change. And why should 


Bol, Phillips 


, 


they ? 





GRAVERSPHERES are used to store natural gasolines and 
volatile liquids including butane. butadiene, etc. They are 
ideal for storing gases—sustaining pressures up to 100 psi 
and greater. Capacities range from 500 to 20,000 bbl 





GRAVER EXPANSION ROOF TANK eliminates breathing 
losses and minimizes filling losses. Its positive liquid seal, 
exclusive with Graver, protects under all conditions. Ideal 
for converting existing tankage, and simple to maintain, the 
Expansion Roof Tank may well protect an entire terminal. 


there isa CONSERVATION DESIGN 


to fit every need! 


Graver manufactures a number of conservation designs 
allowing you to specify what suits your exact needs. Thus your 
tankage can be “tailor-made”’ to obtain optimum efficiency and 
maximum economy in operation. For authoritative assistance 
with your conservation problems, consult your nearest 

Graver Sales Engineer. 


GRAVER VAPOR-MIZER is an economical design that 
conserves vapors, using less steel in building and requiring 
smaller vapor lines in manifolded tankage. 

The VAPOR-MIZER helps maintain the fresh quality of your 
product! As it operates at very low pressures, the 
reinforcement of manifolded tanks becomes unnecessary 








GRAVER DOUBLE-DECK AND CENTER-WEIGHTED 
FLOATING ROOF TANKS are two separate designs in 
which the roof floats directly on the liquid, preventing the 
formation of vapors. They are applicable to crude and 
product storage areas at refineries, terminals and 





large bulk installations. 





GRAVER TANK & MFG. CO.NC. 


East Chicago, Indiana 





PHILADELPHIA « ATLANTA « 
. ATASA A FA 
TEXA . 


tank fabricators for 97 years isa © sate Puasl 
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“This Wilson-Snyder Triplex Pump 


is performing so well in Reactor 
Charge Service for our Platform- 
ing Unit at Grandfield, Oklahoma, 


that we're using 
TWO MORE 


—in our Ben Franklin 
Refinery at Ardmore!” 


— says Dr. |. Arthur Anson 


Vice President in Charge of Refining 
Bell Oil and Gas Company 


—in Bell’s Grandfield Refinery 


.. . a Wilson-Snyder Triplex plunger pump, size 344” 
x 6", is the reactor charge pump for the U.O.P. designed 
platforming unit which went on stream in June, 1951. 

This pump is equipped with hardened steel plungers 
(500 Brinell) and heat-treated and hardened drop-forged 
stainless steel valve service. It utilizes the output of a 
50-hp. electric motor, through a gear reducer, to develop 
differential pressures of 800 to 900 p.s.i. through 4’ 
intake and 3” discharge piping; handling hydrocarbons 
having a specific gravity of 0.67 at pumping tempera- 
tures of 275°F. 


—in the Ben Franklin 
Refinery at Ardmore 


. two more Wilson-Snyder pumps of the same size 
and type will be used in the new “cat” unit. One of 
these pumps will serve as the fresh feed pump—the 
other as a recycle and quench pump, 








When You have pumping applications that demand reli- 
able performance, contact “Oilwell’s” nearest Refinery 
Specialist at Area office points shown below and get com- 
plete information on . . . WILSON-SNYDER REFINERY 
PUMPS. 


OIL WELL SUPPLY 


DIVISION 
UNITED STATES STEEL CORPORATION 


Executive Offices—DALLAS, TEXAS Area Offices— CALGARY, CANADA 
Export Office— CASPER, WYOMING . . . COLUMBUS, O 
30 ROCKEFELLER PLAZA DALLAS, TEXAS . . . HOUSTON, TEXAS 
WEW YORK 20, N.Y TULSA, OKLA... . LOS ANGELES, CALIF. 
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Are you getting maximum high temperature 
tube life per dollar? Ask the experts! 





; , EVERAL of the high temperature steels 

Wj listed below are probably adaptable 

o uf} , to your particular conditions of heat, 
BE , ; pressure, oxidation and corrosion. But, 
/ . only one will give you maximum tube 

§ = life per dollar, the best life/cost ratio. 

To find that one, ask the experts! 

Who are the experts? Metallurgists 
of The Timken Roller Bearing Com- 
pany. They’re recognized authorities 
on high temperature steels. Backed by 
over 20 years of experience, they'll 
help you choose the one best steel for 
your application from the 23 different 
analyses at their disposal. 

You can be sure you'll get uniform 
quality, too. The Timken Company 
rigidly controls the quality of its steel 
with the most modern equipment 
known to the industry. 

Ask the experts! The Timken Roller 
Bearing Company, Steel & Tube Divi- 
sion, Canton 6, Ohio. Cable address: 
“TIMROSCO”. 





This month the Timken Company reports on: 


sa 


«in cteel. It's just one of the many 


svried on by the Llimken Company. 


YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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~ some helpful suggestions 
from MASON-NEILAN 


on the selection 


: | 
MLR it ee for | Level 
: ‘Pressure 


Temperature 
Flow 








consider and compare these 


in 
selecting 


a 
Control 
Valve 


Practical Factors 





Accurate Performance 

Look for these qualities, which insure ac- 
curacy — plugs designed, manufactured 
and tested to provide desired flow charac- 
teristics over widest practical range. Com- 
bination of smallest practical minimum flow 
with large diameter seat rings and long 
stroke, for wide usable flow range. Respon- 
sive, powerful motor with moulded dia- 
phragm and premium quality, especially 
designed springs. Accurate alignment through 
precision machining, piloted key parts, rigid 
over-all construction. Minimum friction due to 
accurate alignment, type and finish of 
guides, finish of stems and packing box 
parts. 


Stamina 

Consider probable service life — will it give 
accurate performance over a long period 
under the required conditions? Essential to 
stamina is over-all strength and strength of 
individual parts. Over-all strength requires a 
rigid yoke, rigidly connected to the valve 
bonnet. This assures a structure which will not 
deform in rough handling to cause misalign- 
ment and faulty operation. Strength of in- 
dividual parts results in resistance to wear 
and corrosion — check such important details 
as stem sizes and jointing to insure continu- 
ous service under high torsional stress; 


The Choice 
Where Quality 
of Product 
Depends on Quality 
of Equipment. 


For more date on advertised products, use Readers’ Service Cords, lost page 


heavy plug and guide sections; tightness and 
prevention of distortion in seat rings; bolted 
packing box for maximum safety; selection 
and/or treatment of materials to resist ero- 
sion and corrosion. 


Economy 

Maintenance can be an important item — 
servicing and down-time run into important 
money. Consider factors which minimize 
maintenance time and speed up return to 
service — for example, through-bolted dia- 
phragm case which avoids water pockets 
around bolts, permits use of flat stock dia- 
phragms in emergency; location of stroke 
indicator and positioner take-off on motor 
stem; wide yoke opening; drive nut clamp at- 
taching motor to bonnet; removal of motor 
without disturbing packing box; interchange- 
able, precisely uniform parts; external spring 
adjustment; automatic establishment of initial 
diaphragm position; full information on serial 
plate. 


Masoneilan Control Valves give you more 
for your money because they are built up to 
the job — not down to a price. In most cases 
they are comparably priced but in the long 
run they cost you less because real cost is 
price plus maintenance and down-time costs. 
In selecting control valves consider all the 
quality factors. 


Complete data on request — write 


MASON-NEILAN REGULATOR CO. 
1182 Adams St., Beston 24, Mass.. U.S.A. 
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in 
selecting 
a 


Level 
Controller 


consider simplicity, versatility, economy 





Simplicity is important in that inherent 
“trouble spots’’ and lost motion are elimi- 
nated, operation and sensitivity are im- 
proved and servicing is facilitated. Look for 
these quality factors. A minimum of tubing in 
the instrument provides easy access to com- 
ponents, simplifies air circuits; unit subas- 
sembly construction facilitates settings, ad- 
justments, servicing and field conversion. 
Compactness and simplified mounting dimen- 
sions provide ease of handling and installa- 
tion. Separation of specific gravity and pro- 
portional band adjustments avoids complica 
tions. Ease of reversing control action and 
simple, visible settings are aids to operators. 
Minimizing and simplifying alignment pro- 
cedure facilitates start-up. 


Versatility provides for service in a broad 
range of applications from simple on-off 
limit controls to integration in complex con- 
tinuous processes. Variations possible in basic 
instrument, with or without simple changes in 
components, reduces investment in equip- 
ment. For example, use of controller for 
proportional, proportional-reset, differen- 
tial-gap control, or pneumatic transmission. 
Also availability of the supplemental func- 
tion of pneumatic set, plus combinations of 


The Choice 


controller types in a single case. Availability 
of wide selection of materials is important 
in meeting service condition requirements. A 
wide choice of level ranges and mounting 
connections and the ease of instrument ori- 
entation simplifies selection and piping de- 
sign problems. 


Economy is achieved through wide choice 
of ranges, materials and mountings, provid- 
ing ease of selection and installation. Of 
equal or greater importance are design 
features which minimize maintenance and 
speed up servicing. Unit construction of sub- 
assemblies, simplified air passages, level 
indication, simple alignment and setting pro- 
cedures are factors in maintenance and 
service operations, as are ease of access to 
controller instrument and its components. 
Long service life through use of most suitable 
materials and sturdy construction reduces 
over-all cost. 


Like other Masoneilan Controls, 12000 
Series Level Controllers are designed and 
built to give you more for your money. 
Although comparably priced, they cost less 
in the long run because long life and low 
maintenance and down-time costs reduce 
their real cost to a practical minimum. 


Complete data on request — write 





Where Quolity 

of Product 

Depends on Quality 
of Equipment. 
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MASON-NEILAN REGULATOR CO. 
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in 
selecting 
a 


Pneumatic 
Controller 


check these important considerations 





Versatility 


The variety of control types available in the 
basic instrument may reduce initial invest- 
ment and subsequent cost of instrumenting 
process changes. For example, the basic in- 
strument may be used without modification 
for proportional control, differential-gap 
control, on-off control and pneumatic trans- 
mission; with substitution of one unit sub- 
assembly, for proportional-reset control; 
and, with addition of the appropriate unit 
subassembly, for pneumatic-set, time-pro- 
gram or differential control. 

Simplicity 

Minimizing linkage and use of simplified air 
circuits and unit subassemblies eliminates in- 
herent trouble spots and lost motion, im- 
proves sensitivity and operation, facilitates 
servicing, adjustment and start-up. Ease of 
adjustment, setting and reversibility of con- 
trol action assists operator in tuning in. 


The Choice 
Where Quolity 
of Product 


Depends on Quolity 


Economy 

Low initial investment and minimum change- 
over costs are basic economies. Additional 
savings are made possible through minimum 
service requirements and the ease and speed 
of maintenance, because of simplicity of 
design. 


Dependability 

Where complications are “designed out’ de- 
pendability is built in. An excellent per- 
formance record in a wide variety of appli- 
cations attests the soundness of the design. 


Among controllers of its type, the Masoneilan 
60000 Series Controller is outstanding be- 
cause it offers greater value — greater 
simplicity, versatility and economy and un- 
surpassed performance. Investigate its ad- 
vantages — ask for complete information — 
and a demonstration in your own plant. 


Complete data on request — write 
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when you install catalytic cracking equipment — 


investigate the economy 


of TENAMENE 


inhibitor- sweetening 


Nearly all catalytically cracked gasolines respond to Tenamene 
inhibitor-sweetening—The economy inherent in this single 
sweetening-gum inhibiting process should be considered by 
all refiners now constructing or contemplating the con 
struction of cat-cracking units. Important factors which may 
influence your plans are 


ee ee se 


Double function—Tenamene 2 acts both as antioxidant to 
inhibit gum formation, and as a sweetening agent 


Low cost—only 5 ibs. of Tenamene 2 per 1000 barrels of 
gasoline usually are needed... about '¢ per barrel 


Low installation cost—the process to sweeten with Tena- 
mene is so simple, very little basic equipment is needed. 


Savings on maintenance and operation—these costs 
are negligible compared to most other processes 


: 
’ 
‘ 
. 
, 


No octane loss—no danger of the presence of free sulphur 


im) 


aS in some processes 


Ne gasoline tose—no addition of chemicals at elevated 


temperatures 





No deleterious chemicals added—such as sulphur or 


copper 


PROMPT SERVICE: Eastman’s highly qualified tech- 
nical staff and modern gasoline laboratories are at your service. 
We welcome the opportunity to discuss Tenamene inhibitor- 
sweetening with you at your convenience. Contact your local 
representative or write to Eastman Chemical Products, Inc., 
Kingsport, Tennessee—a subsidiary of Eastman Kodak Company 


| Q Nn a Mm p Nn Pp EASTMAN GASOLINE ADDITIVES 


SALES OFFICES: Eastman Chemical Products, Inc., Kings- 
port, Tenn.; New York — 260 Madison Ave.; Framingham, Mass. — 65 
Concord St.; Cincinnati— Carew Tower; Cleveland — Terminal Tower 
Bidg.; Chicago — 360 N. Michigan Ave.; St. Louis — Continental Bidg.; 
Houston — 412 Main St. West Coast: Wilson Meyer Co.; San Fran- 
cisco — 333 Montgomery St.; Los Angeles — 4800 District Bivd.; Port- 
land — 520 S. W. Sixth Ave.; Seattle — 821 Second Ave. 
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CLOSE THE LOOP... 


from MECHANIZATION to CONTROL 


PANELLIT has designed and built Automatic Control and 


information Systems for the complete control of processes 





since 1943. Whether you are in a fabricating or a 


processing industry, Panellit alone offers: 


®@ Basic System Design and Engineering 

®@ Impartial selection of instruments and components 

®@ Assembly and Fabrication of complete systems 

© Panalorm—integrated Alarms for Safety 

@ Panascan—Scanning, Data-Processing and Data-Reduction systems 


@ Installation, field check-out, inspection 


PANELLIT, Inc. 


7415 North Hamlin Avenue 


Skokie, Illinois 


PANALARM 


Alarm and Safety Division 


ZYES 


Scanning and Data-Reduction Division 
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BETZ A Great Name 
in Water Conditioning 


Proving ground for ou iden 


in the laboratory and job-proved in the field, 
have vastly increased operating efficiency and 


Many of today’s industry-accepted water con 
ditioning techniques were unknown just a few 
short years ago. Yet they were made possible by economy in industrial plants, petroleum instal- 
lations, and institutions—-everywhere. 

W. H. & L. D. BETZ, Gillingham & Worth 
Streets, Philadelphia 24, Pa. In Canada: BETZ 


Laboratories Limited, Montreal 1. 


the extensive research which is carried on daily 
at our headquarter laboratories in Philadelphia. 

Litthe wonder then, that we consider our 
continuing program of researchand development 


so important. 





The testing and retesting of new chemical 





compounds and formulations—under actual ¥ 
tated 





plant conditions in complex “Tom Thumb” 





es 














equipment like this— is only a small part of our 
research program conducted to assure better 


water conditioning for industry 
As a result, advanced Betz discoveries, tested CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 
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“wo" POWER 


This new booklet helps dealers 
answer customer complaints 
on poor power 


How do your dealers react when a 
customer complains that the gasoline 
they sell lacks power? Do they lose 
the customer? Or are they able to 
counter with some ready and con 
vincing sales ammunition? 

If they have trouble answering 
these complaints in a way that keeps 
the customer coming back, the four 
page folder shown above can be a 
big help to them. It describes the 
many mechanical troubles that can 
cause power loss ° 8 @ such aS poor 
spark plug condition, improper dis 
tributor or carburetor settings, leaky 
intake manifold and the various fac- 
tors contributing to low compression 
And it discusses them in a simple, 
easy-to-understand style. 

Ask any Du Pont Petroleum Chem 
icals Division representative for a 
sample copy, and for information on 
obtaining them in quantities for your 
dealers. 











New Silica Grease 
Thickener Announced 


Here is a neu type of grease thickener! 
This new additive, Estersil GT, is 
quite different from any thickener 


IN THIS PILOT PLANT at the Du Pont Petrole 
um Laboratory, we will be glad to help you 
formulate improved greases with Estersil GT 
and your own oil stocks. 


previously used in commercial grease 
production. It is made by Du Pont and 
sold exclusively by the Du Pont Pe 





One of a Series of Interest to the Petroleum Industry 





1954 


YOUR CUSTOMERS TOLD USI... 


And we have now published their preferences in a single 
volume to help you evaluate services and promotions. 


During the past year and a half we have published six different reports on 
the extensive Du Pont survey of service station customer buying habits and 
preferences. But the demand for these individual reports has far exceeded 


the supply. 


Now, to help catch up with the demand and to provide marketing men 
with the over-all story in one handy reference book, we have combined all 
the reports into a single volume for selective distribution. 





YOUR CUSTOMERS ARE AN ‘OPEN BOOK" when you keep handy a 
copy of this Du Pont survey report, “The Service Station and the Motorist.” 


The new book covers many different 
aspects of oil company marketing and 
customer purchasing habits. And it is 
arranged in chapters according to the 


troleum Chemicals Division. 


Chemical ‘‘Raincoat”’ 


The new material, an estersil, is a pel 
letized form of finely divided amor 
phous silica. One of its outstanding 
properties Is a water repellent “rain 
coat” which is chemically attached to 
each tiny particle 

This chemically bonded “raincoat” 
means that you can now make a grease 
with unusual resistance to washout or 
breakdown in the presence of water. 


Synthetically Made 


Estersil GT is completely synthetic. 


following breakdown 
1. Selection of the service station and 
customer loyalty to the station, 


grand name recogni 
Brand name recognition 


And it was specially developed by 
Du Pont for grease compounding. With 
it, you can easily prepare a unique 
multi purpose grease that will give re 
markable endurance on even the most 
gruelling assignments, 

In addition to water resistance, your 
greases made with Estersil GT will 
show unusually high thermal stability, 
superior oxidation stability, and excep 
tional shear stability under both normal 
and high temperature conditions. They 
possess superior handling qualities, too. 

For more information and free sam 
ples of Estersil GT, address your re 
quest to our Wilmington office, 
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PETROLEUM CHEMICALS DIVISION 


NEWS 


Survey Report 


and lovalty to be ind 
}. Knowledge of gasoline grades and 
rceusons for pure hase 
Price, credit cards and charge ac 
counts 
Oil and TBA purchases 
Services wanted by the motorist 
asked tor by the motorist, and given 
by the dealer 
By providing you with an accurate 
reading of customer preferences, this 
new book can help you tailor promo 
tions for maximum effectiveness and 


efficiency 


How It Was Done 


Che survey is the result of thousands of 
household interviews with service sta 
tion customers und many more 
thousands of actual observations at the 
pump island where purchases ire 
made. The interviews show what cus 
tomers think and say about youn prod 
ucts and dealer services. The observa 
tions, taken at 1,193 different service 
stations, show what customers actually 
do whe Tt making t pure hase The sul 
vey itself, which was conducted by 


National Analysts, Ine 


impart il 


Is « ompk tely 


Regional and Seasonal Breakdowns 


National in scope, the survey is so or 
ganized that the findings can be ana 
lvzed according to region—for the fou 
main marketing areas of the country 
“ purate breakdowns by sex 
and age of the re sponce nts are also in 


chuck d us We Il iS bre akdowns tor ave 


mcome 


and price ol cat 

What's more, the service station ob 
servations are catalogued according to 
SCUSONS and based on about 6,000 
observations during each of the fou 
SCuULSO rE 

In addition to the one-volume report 
thee complete information collected by 
this survey is recorded on IBM cards 
Thus. it can be cross-tabulated to pro 
vide a wide variety of specialized 
bore ikdowns 

\s such, we believe this Du Pont 
survey of consumer gasoline and TBA 
buving habits to be the most compre 
hensive pom trating and accurate ever 
undertaken by any segment of the 
petroleum industry. 


Special Distribution 


Although the new one-volume report 
on this survey is not available to mar 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Wilmington 98, Delaware 


Petroleum Chemicals Division . 


IN CANADA, Du Pont Company of Canada Limited—Petroleum Chem 
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ROBERT E. HOLETON is the district 
manager in charge of sales for the 
Du Pont Petroleum Chemicals Division 
in Washington, Oregon, and Idaho. His 
headquarters are in Seattle. 

He joined the Du Pont Company as 
a chemist in 1933. After a wide exper 
ence in a number of Du Pont labora 
tories and semi-works areas, Mr. Hole 
ton was transferred to the Petroleum 
Chemicals Division in 1949. 

Prior to his present assignment in the 
newly created Seattle District, he was 
a sales-service representative in the 
Division's Eastern Region. 

He is a graduate of Temple Univer 
sity and a member of the American 
Chemical Society. 


New Way to Protect 
Blending Plant Scales 
and Weightographs 


A lightweight polyethylene cover is 
now available to you on request for 
protecting blending plant scales and 
weightographs during washdowns. 


keters all the way down the line, it will 
be distributed on request to marketing 
executives, And it is ideal . as reter 
ence material for use by oil com 
panies in preparing condensed market 
ing information for general dealer dis 


tribution. 


NEW YORK, N.Y 
8 So. Michigan Blvd 


Regional \ CHICAGO, itt 





TULSA, OKLA.—1811 So. Baltimore Avenue 
705 Bank of Commerce Bidg 
LOS ANGELES, CALIF.—612 So. Flower St 

cals Division, 80 Richmond Street West. Toronto 


Offices } HOUSTON, Texas 


ROBERT E. HOLETON 


The new scale cover was specially 
designed for this purpose by Du Pont. 
It fits neatly and can be removed 
que kly 

A large card identifying the mix in 
the weigh tank appears on the facing 
side of the cover. Made in two sizes 
the covers are designed to fit any blend 
Ing plant scale installation 

The new scale covers have already 
Leen installed in many plants. Refiners 
using them report excellent results in 
helping prevent rust which may be 
caused by EXCESSIVE morsture acctimul 
lation during blending plant wash- 
downs. 1 he scale covVveTS also prov ide 
protection agaist action 
when equipment is not in use. And 
they have greatly improved housekeep 
ing efficiency in blending plants where 
former makeshift covering required 
sper ial handling 

For a cover to protect this equip 
ment in your own blending plant, ask 
a Du Pont representative or send youn 
request to the nearest Du Pont Petrok 
um Chemicals Division regional office 


COTTOSIVE 


. . through Chemistry 


Petroleum Chemicals 


Better Things for Better Living 
| 


1270 Ave. of the Americas Phone COlumbus 5-3620 
Phone RAndo!lph 6.8630 
Phone Tulso 5-5578 
Phone PReston 2857 
Phone MAdison 5.1691 
Ontario 


OTHER COUNTRIES, Petroleum Chemicals Export—Nemours Bidg., 6539—Wilmington 98, Del. 


1. du Pont de Nemours & Company (inc.) 


Printed in U. S.A 





TRUE CONTROL 


ETHYLENE RICH REFINERY GAS 


BEGINS 


EXHAUST GAS 


YIGYOSSV 
Ydddldls 


WITH ANALYSIS... 


ETHYLENE PRODU 


Cl 
+ 


Y3IMOL INFUAHLG 


_____PROPANE TO_ RERUN 


ETHANE TO RE RUN 


Ethylene purity guaranteed through use of Tri-non® Analyzers 


Septem! 


r 


1954 


1) 


Even though many elements of process stream 
environment — temperature, pressure, flow- 
rate —are under control, a chemical process 
may not be operating at peak efficiency and 
product quality suffers. 

Why? 

Because, environmental control gives no 
indication of basic stream changes like feed 
stock composition, loss in stripper efficiency, 
catalyst poisoning, etc., all of which may ef- 
fect end product quality. 

In chemical processing, it is essential that 
true control begin with analysis—either batch- 
wise in the control laboratory, or continuously 

on the process stream itself. 


In the ethylene purification shown above, 
purity and maximum recovery is guaranteed 
by infrared analytical control at five points: 
1—Ethylene analysis on feed stock for ac- 
counting purposes and process control; 2— 
Ethylene analysis beyond crackers; 3—Eth- 
ylene analysis of absorber off-gas for absorber 
efficiency; 4—Ethylene analysis in ethylene 
tower bottoms for fractionation tower effi- 
ciency; 5—End-point analysis for ethylene 
purity. 

Let Perkin-Elmer engineers show you how 
your process can benefit through ANALYTICAL 
CONTROL—made possible with infrared plant 
stream analyzers. 


2 OOS OGeee& 


THE PERKIN-ELMER CORPORATION 
813 Main Avenue, Norwalk, Conn. 


Both the TRI-NON and 
BICHROMATOR Analyzer 
continuously record the 


f 


concentration of any 
desired stream com 
ponent. Each is sensitized 
and adjusted to specific 
plant conditions before 
shipping. 


Nome 


Gentlemen: 
[_] Send information on the application of infrared analytical con- 
trol to the following process predlem: 


[] Send literature on your infrared piant stream analyzers 


[] Have a sales engineer call 


Title 


Company 
Address 


PERKIN W ELMER —PIRSTIN ANALYTICAL CONTROL 
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Zor GREATER SAFETY... 


it's the Shand & Jurs ruggedly constructed Internal Safety Valve 
for petroleum storage and transfer tanks. Designated by S&J as 
Fig. ST-6810, this all-steel safety valve must be opened manually, 
and can be held open by a chain and fusible link which will melt 
at 165° F. Should an exposure fire endanger the tank and its con- 
tents, the fusible link will melt, allowing the internal valve to close 


instantly by internal spring pressure. 


The $&J Internal Safety Valve is constructed in one unit, and can 
be mounted on standard A.P.1. nozzles. The valve may be closed 
manually in case of a broken line or other necessity. The entire 
valve has been carefully designed to provide full flow, ease of 
operation and maintenance, and to assure maximum safety in the 
handling of inflamable petroleum products. For additional details 
of the S&J Internal Safety Valve, Fig. ST-6810, write the nearest 


branch listed below or the factory. 











/ 


/ . 
SEATTLE: Nebar Supply Compony, 3000 Western Avenue 
St 


MONTREAL: Lytle Engineering Specialties, Ltd, 360 Notre Dome 
8 E R K E t E 4 a ’ c A t ! F ° R NI A TORONTO: Lytle Engineering Specialties, itd. 85 Richmond St., W 
NEW YORK CHICAGO VANCOUVER: PD. Mclaren & Son, Ltd., 3277 Main Street 
. CARACAS: Sinclair Spence, C.A., Edificio Gelipon 
342 Madison Ave 10409 S$. Western Ave. ENGLAND: Whessoe, Lid., Sales: 25 Victoria St., London, $.W. 1 
HOUSTON TULSA LOS ANGELES Whessoe, Lid, Works: Darlington, County Durhom 


Oe eT Thompson Bldg ACR Mel a 





Ww 
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POWELL 
can supply it! 


You'll find just the valve you need in the complete 
line of Powell Valves. For Powell probably makes 
more kinds of valves—and has solved more valve 
problems—than any other organization in the world, 


And Powell Valves have a record of dependable 
flow control since 1846. 


Powell Valves are made 4%” to 30” and 125 
pounds to 2500 pounds W.S.P. Brorze, iron, steel 
and corrosion resistant alloys. Available through 
distributors in principal cities. On problems, write 
direct to The Wm. Powell Company, Cincinnati 


22, Ohio. 


FIG. 1503 (sectional) —150-POUND CAST STEEL GATE 
VALVE. Flanged ends, bolted flanged bonnet with 
outside screw rising stem and yoke. Solid wedge. 
Available in sizes 1” to 24”, inclusive. 


FIG. 1559—150-POUND STEEL FLANGED END 
LUBRICATED PLUG VALVE. (300-pound Steel, 
Fig. 3059.) Available with Screwed or 


FIG. 3061—300-POUND CAST STEEL SWING Bolted Glands. Semi-Steel valves available 
CHECK VALVE. Bolted flanged cap. Heavy FIG. 6003—600-POUND STEEL GATE VALVE. for 175 and 200 pounds W.O.G. Carbon 


rugged construction. Available in sizes 1” Flanged ends, outside screw, rising stem. Steel valves available for 150 and 300 
to 12”, inclusive. Available in sizes 1” to 24”, inclusive pounds W.P. 


CONTROLS FOR THE LIFE LINES OF INDUSTRY 


LOS th 


Powell Valves ‘; 
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Field Test Shows: New gel-type 
ALCOA Activated Alumina 
improves dehydration 

of high-pressure natural gas 








DEHYDRATION TOWER 


The dehydration tower used for the test is 16 ft. 
high and 3 ft. in diameter. Wet gas enters the tower 
at the bottom through a 4-in. pipe which extends 
above the top of the bed through the centerline of 
the tower. The gas is deflected downward through 
the bed by a bonnet at the top of this pipe. The 








Results of the first 35 months of a full-scale field 


test on ALCoa’s new H-151 Activated® Alumina 
gel indicate that the new desiccant has greater 
and more lasting adsorption power, has greater 
physical strength and is more resistant to 
particle breakdown in use 

After 20 months of operation, H-151 gel is 
capable of adsorbing 12.5 per cent water (to 
bring the gas to not over 7 Ibs. water per 
M.M.5s.c.f.), as compared to the figure of 7.5 
per cent water on which most design calcula- 
tions and specifications are based. Decrease in 
crushing strength over a 6-month period was 


only 18 per cent. 








FIELD TEST 


The field test was made at the Reddell separator 
station of Continental Oil Co., located 4 miles 
northwest of Reddell, La. This separator station 
receives natural gas (approximately 90 per cent 
methane by volume) from 17 wells in the area, with 
the average pressure at the well site being 2,400 psi. 
The normal flow from this field averaged 16 to 19 
M.M.s.c.f. per day during the test period. Upon 
arrival at the separator station, the gas is expanded 
to approximately 850 psi. It then enters a number 
of separators where free water and distillate are 
removed 

The gas streams from the individual separators 
are combined and flow through a master separator 
where any additional liquid is removed. At this 
point the gas is free of any liquid, but is saturated 
with water and distillate vapors at the prevailing 
conditions of temperature and pressure. The gas 
stream then passes through the dehydration tower 
where the water is removed by the solid desiccant. 
The dried gas is metered and then recombined with 
the distillate for transmission to a gasoline plant. 
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dried gas leaves at the bottom of the tower. 


REACTIVATION 


Reactivation of the spent desiccant is accomplished 
by passing natural gas heated to approximately 
360°F through the bed, countercurrent to the flow 
of the drying cycle. In normal operation, the towers 
at Reddell are switched every 8 hours. A tower is 
reactivated for 6 hours and cooled for 2 hours 
before being placed on the drying part of the cycle. 


TEST PROCEDURE 


The tower was charged with 3,900 Ibs. of the new 
gel H-151 Atcoa Activated Alumina balls, 4%-in. 
to 6 mesh. 

The first testing was carried out after the bed 
had completed several normal drying cycles. The 
tower was allowed to continue on stream without 
interruption until the water content of the effluent 
gas had gone above 7 lbs. per M.M.s.c.f. This 
quantity of water vapor is usually the standard 
allowable in the gas-transmission industry. 

During a run, the water vapor contents of the 
inlet and the outlet gas from the dehydrator were 
determined at periodic intervals by standard 
methods. Gas flows were calculated from the read- 
ings on the orifice meter chart by a standard method. 

Capacity test runs were made on the tower at 
seven different times. In addition to the data taken 
shortly after charging the towers, test runs were 
made after approximately 1, 3, 6, 13, 20 and 35 
months of operation. 

On two different occasions, once after | month’s 
operation and again after 6 months’ operation, the 
tower was opened and samples of the desiccant 
material removed from the top of the bed for 
screen analysis and determination of crushing 
strength. 
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Mi, — MONTHS 


Performance record of Alcoa Activated Alumina H-15! and 
competing gel for 35-month period. 


The typical run consisted of a fairly long period of 
constant effluent dew points which for all runs was 
below —20°F; a “break point’ when the adsorp- 
tion “front” reached the exit end of the bed; and 
then a period of constant rise in dew point. After 
6 months of operation, the capacity of H-151 was 
12.7 per cent, a much higher value than usually 
obtained with gel desiccant. After 20 months of 
operation, the capacity of the H-151 was still high, 
12.5 per cent. After 35 months of operation, the 
calculated gas flow for H-151 was 10.39 M.M.s.c.f. 
over an 18-hour period. Capacity was calculated 
to be 12.1 per cent (7 pounds M.M.s.c.f. water 
content). 

For the competing gel, however, the total gas flow 
was 4.66 M.M.s.c.f. over an 8.25 hour period. 
Capacity was found to be 4.85 per cent. 

This higher-than-usual capacity for H-151 will 
enable existing units to run for longer cycles, with 
a corresponding decrease in reactivation cost, or at 
higher capacity, which will allow additional wells 
to be brought in. It will also allow the design of 
smaller-sized drying towers for new units on a 
particular job. Any of these, of course, represent 
real savings. 








BED INSPECTION 


cr 


The tower was blown down and opened for sample 
removal at the end of | month and again at 6 
months. A visual examination of the material in 
the top of the bed showed that the balls had suffered 
little or no breakage. This fact is borne out in the 
screen analyses of these samples, along with that 
of the material as charged, which appear in Table 2. 


PARTICLE BREAKDOWN 


At the end of 6 months’ operation, over 95 per 
cent of the gel was still larger than 8 mesh. This 
lack of particle breakage is important because 
pressure drop through the bed is kept at about 10 psi. 
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CRUSHING STRENGTH 


The crushing strengths of the samples removed 
from the towers are also listed in Table 2. The test 
for this property consists of subjecting a weighted 
sample of 4-8 mesh material to a pressure of 1,000 
psi. for | minute, and then measuring the amount 
of plus 8-mesh material remaining. The ratio of 
the weight of this fraction to the original weight is 
called crushing strength, and is expressed in per cent. 

The new desiccant had an original crushing 
strength of 55 per cent, dropped to 45 per cent in 
1 month and was still the same after 6 months. 
The per cent decrease in crushing strength was 
therefore approximately 18 per cent, much lower 
than ordinarily found in a gel desiccant. 





TABLE 1—SORPTIVE CAPACITY DATA, NEW GEL 
Months of Per cents Adsorbed* 
Date of test operation 
April 1951 0.1 18.8 
May 1951 1.2 17.6 
July 1951 3.3 14.9 
October 1951 6.2 12.7 
May 1952 13.0 12.8 
December 1952 20.0 12.5 
March 1954 35.2 12.1 
*Per cent adsorbed to bring the gas to not over 7 Ib. woter per 
MMscf 








TABLE 2—PARTICLE BREAKDOWN AND CRUSHING 
STRENGTH OF SAMPLES REMOVED FROM TOWERS 
As Charged After! month's After 6 months’ 
Mesh size per cent Service per cent Service per cent 
+4 mesh 82.0 84.9 70.8 
4-8 mesh 17.9 14.3 24.8 
8-14 mesh 0.03 0.76 43 
14-20 mesh 0.01 0.02 0.1 
20-28 mesh 0.01 0.01 0.01 
28-42 mesh 0.01 0.01 0.0 
-42 mesh 0.01 0.03 0.04 


Total 99.97 100.03 100.05 


Crushing strength, 
per cent 55.1 45.0 45.2 

















For further information and samples of this 
remarkable new ALCOA Activated Alumina, 
write to ALUMINUM COMPANY OF AMERICA, 
CHEMICALS Division, 717-3 Alcoa Building, 
Pittsburgh 19, Pa. 


ALCOA Ss) 
CHEMICALS 


ALUMINUM COMPANY OF AMERICA 
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for your protection 
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Until a few years ago, if anyone had even 
suggested the use of a centrifugal compressor 
for over 1000 psi, the idea would have been 
considered absurd. 


Today, pressures of not only 1000 psi, but 
in excess of 3000 psi, can be safely handled by 
the new Clark “Barrel Type” Multi-Stage 
Centrifugal Compressor. 


To assure complete safety to the operators, 
the cases of these units are hydrostatically 
tested by Clark at 112 times maximum work- 
ing pressure. As a final test, to detect any pos- 
sible leakage when handling such hazardous 
gases as hydrogen, the units are pressurized 


De as 
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with hydrogen in excess of maximum working 
pressure while submerged in water 
“Dunked” for your protection. 


Already refinery-proved, Clark “Barrel 
Type” Centrifugals are scheduled to be in- 
stalled, in the near future, in 7 new catalytic 
reforming plants which will have a combined 
capacity of 100,000 barrels per day. They are 
equally well suited to many other high pres- 
sure applications, such as repressuring, ammo- 
nia synthesis and wind tunnels. 


Your nearest Clark representative will give 
you complete details. 


CLARK BROS. CO. ¢* OLEAN, N. Y. 
DIVISION OF DRESSER OPERATIONS, INC 
SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


compressors 


Clark continues to set the pace in compressor progress 


© 1953, Clark Bros. Co., Division of Dresser Operations, Ine. 
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“CENTURY” APAC 


ASBESTOS-CEMENT SHEETS 
Last Long, Look Good, Cost Little 


No matter what your building plans, the chances 
are you can profitably use ‘Century’? APAC sheets. 





Being made from asbestos fiber and portland 
cement, APAC is fully resistant to fire and weather, rats 
and termites. Thus it serves equally well 
indoors or out—for walls, ceilings, liners, and partitions. 
Although its smooth, attractive surface takes 
decorative colors well, it doesn’t require paint for 

protection —ever! 


When it comes to cost, ‘‘Century’’ APAC is even more 
outstanding! It’s made in 4’ x 8’ sheets that 

are easy to handle, easy to cut and drill, easy to apply 
with ordinary tools. This ease and speed of 

application does more than save you labor costs, too! 
APAC helps get new facilities into production 

faster; helps you to modernize existing structures with- 
out prolonged disruption of the work routine. 


Your K&M distributor will gladly give you further 
details on versatile ‘“Century’’ APAC sheets. 
Contact him soon, or write to us direct. 








KEASBEY & MATTISON company ~- AMBLER + PENNSYLVANIA 


Nature made asbestos .. . Keasbey & Mattison has made it serve mankind since 1873 


For more data on advertised products, use Readers’ Service Cords, last page 1) rkROLs \l KI | IN Ih 








Dean Hill Turbines equipped with pressure regulators are “made to order” for boiler 
feedwater applications requiring precise, automatic pressure control. Regulators can 
be used with any turbine model of either horizontal or vertical design and are furnished 
with direct-acting or remote control. They can be arranged to maintain a constant 


For further information pump discharge pressure or a constant differential pressure over the boiler pressure 


D-H Turbines and 
optional The regulator controls all turbine speeds up to normal rating, but above this point the 


accessories turbine governor overrides the regulator to prevent overspeeding. The emergency 


write trip valve remains independent. 


to@ay for : 
y re To effect maximum efficiency of control and eliminate lost motion and deflection, the 
y 


Catalog 500. ; 
regulator is mounted on a rugged support made of welded six-inch channels. 


DEAN ELL PUMP COMPANY 


Pump and Turbine Engineers Since 1893 


Indianapolis 7, Indiana 


Sales Offices In 


‘ ago, New York, San Francisco, Bo Cipcianati 
Tole Cleveland, Grand Rapid ngham, Als, Louisville, Memphis, Hichmond, Mexic 


New Orleans, Philadelphia, Tulsa, Los Angeles, Pittshurgh. Houston, Dallas, St. Paul, 


Denver, Albuquerque, E! Paso, Salt Lake City 
Pa., The Hague, Washington, Charlotte, Casper, Wyo., Kaonville 


City, Montreal, Reading, 
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PROBLEM: High maintenance cost of canvas jacketing. High-pressure PROBLEM: Extreme hazard of fire from static electricity generated in - 
hot water hose used to clean floor damaged lower ends of lines and machinery. Canvas jacketing could burn easily causing danger to men 
necessitated constant replacement and machinery in plant 





SOLUTION: Childers Aluminum Jacketing replaced canvas. Water- SOLUTION: Childers Aluminum Jacketing installed. Fireproof— 
proof easy to install — reusable easily cleaned of oil to reduce fire hazard. 


Do Insulated Lines in Your Plant Cause 


These Three Common Problems and Hazards? 


Read How Special Aluminum Jacketing 
Solved Them for Scott Paper Company 


The Scott Paper Company, Chester, Pa., and 
nearly 1,000 other modern plants in this country 
have protected insulated lines with Childers 
Aluminum Jacketing 

Childers Aluminum Jacketing cuts mainte 
nance costs. It needs no upkeep retains its 
protective value for years. Because Childers 
Aluminum Jacketing needs no painting, it can 
actually pay for itself in this saving alone. And 
of course, this modern aluminum jacketing can 
be removed and replaced easily for line repairs. 











Easy installation cuts cost even farther. Only 
tools needed are pliers and wedge. Economical 
strapping holds jacketing securely — allows easy 
removal 
Try this low-cost protection in your plant. Write 
today for engineering data and information 
about how you can order a 400 sq. [t. roll to test 
on one of your insulated lines. No obligation 
For full details write to: Childers Manufactur 
Company, Department PR- 620 West 
PROBLEM: Costly replacement of in- > Tirect, euten eh, Texas 
ulated lines damaged by oil drippage 
and bumping by men and tool SPECIFICATIONS 
SOLUTION: Maintenance engineers re Childers Light-Weight Alumin m Jacketing LOW COST Childers Aluminum Jacketing answers 
Childers Shipped in rolls. 4 ft. wide; 100 ft. long many problems in plants all over the country 
with ot without moistur r. Alu It's light weight, easy to install--goes on with 


Aluminum Jacketing. Easy to wipe | 006" thickness. ¢ re “=> 
oft »> thickness I 1 Straight 
clean durable and resistant to abra yoo ar a knife. Write pe 4 full simple bands. Weather, water, heat and fire re- 
sion and abuse. Maintenance cost re dake nel engineering data sistant can be used and re-used for years 
\dvertisement) 
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GIRDLER DESIGNS... 


ENGINEERS AND 
BUILDS PLANTS 


-»-FOR 
purifying 
liquid or 
gaseous 
hydrocarbon 
mixtures 


---FOR 
recovery 
of sulphur 


sulphide 








How you benefit from GIRDLER 
leadership in catalyst technology 


IGH QUALITY Girdler catalysts enjoy industry-wide 
H recognition as the answer to many tough catalyst 
problems. Girdler manufactures many types of catalysts for 
a wide range of processing applications. Our experienced 


catalyst technicians are well-qualified to work with you to 
prepare catalysts to meet your specifications. Or, if preferred, 
we will take your formulae and tailor-make catalysts to 
your exact requirements 

Why not take advantage of Girdler’s experience in solv- 
ing catalyst problems? For further information on standard, 
commercially-proven Girdler catalysts or On our catalyst 
engineering service, call the nearest Girdler office today. 


a , * ! The GIRDLER Company. 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


GAS PROCESSES DIVISION: New York, Tulse, Son Francisco. 
in Canada: Girdler Corp. of Canada itd., Toronto 


For more data on advertised products use Readers’ Serv ce Cards, lact page 





Norton catalyst carriers — spheres, pellets 
and rings — are commercially available in 
ALUNDUM®, (fused alpha alumina) mixtures. 
Experimental quantities are available in 
MAGNORITE*, FUSED STABILIZED ZIRCONIA, 
CRYSTOLON® and MULLITE. 

Norton spherical carriers provide uniform 
beds in catalytic converters, reducing chan- 
neling and pressure drop to a minimum. 
Medium porosity spheres have porosity 
ranging from 40% to 44% with a network 
of open pores on the outside s«rface only. 
These are suitable for applications where 
the carrier is coated with a catalyst. High 
porosity spheres have porosity ranging from 
45% to 49%, with a network of open pores 
on the outside surface as well as throughout 
the entire sphere. These are suitable for 
applications where the carrier is impreg- 
nated with a catalyst. 

Norton ALUNDUM Carriers are proving 
highly successful in reaction such as those 
involved in the manufacture of phthalic an- 
hydride, maleic anhydride and oxidation of 
ethylene. Containing 77% to 89% alumina, 
they are outstanding for chemical stability 
and resistance to abrasion and erosion. 
Write for Bulletin $7, containing additional 
data on ALUNDUM catalyst carriers. 


Norton heat exchange pebbles are made of atunpum® Because 
of their high alumina content (over 95%) they are ideally suited 
for pebble type heaters, where they are important as the heat- 
transfer medium, whether oxidizing or reducing conditions are 
encountered. 

Their ability to withstand abrasion, impact and repeated 
heating and cooling makes them ideal for heat exchange beds 
of either the static or moving type. Their high refractoriness 
»revents softening or incipient fusion at any pointin the upper 
Ped. This keeps them from “bridging” together and causing 


ecrmpagee in a moving bed. atunpuM heat exchange pebbles are 


available in “4, “%, % and %”" diameters. 


For more date on advertised products, use Readers’ Service Cords, last page 





higher production... 
better processing...lower costs 


Norton refractories are engineered 
for top performance — and 
prescribed for many chemical 
applications 


For your refractory uses, Norton refractory products 
are engineered and prescribed to give you the best possible 
Ke — the most effective combination of physical char- 
acteristics plus thermal, chemical and electrical prop- 
erties. 

The R’s you need to improve and economize your 
processing are ready for you in this complete, top- 
quality line. For details, including expert technical aid, 
call in your Norton Refractories Engineer. Meanwhile, 
write for the fact-filled bulletins, mentioned in this ad- 
vertisement, that cover your particular requirements for 
dependable, money-saving refractories. Norton Com- 
pany, 468 New Bond Street, Worcester 6, Mass. 
Canadian Representative: A. P. Green Fire Brick Co., 
Ltd., Toronto, Canada. 


REFRACTORIES 


Engineered... ... Prescribed 


Q@laking better products. . . to make other products better 


*Trade-Marks Reg. U.S. Pat. Off. and Foreign Countries 


Norton electric furnace shapes 
and laboratory ware 


Norton electric furnace refractories — cores, tubes and 
muffles — are made of ALUNDUM or CRYSTOLON materials. 
ALUNDUM shapes, composed of 99% pure fused alumina, are 
characterized by great stability, chemical inertness, excellent 
thermal conductivity and good electrical insulation qualities. 
CRYSTOLON shapes, for use under more limited conditions, 
combine high thermal conductivity with resistance to heat 
shock. Bulletin No. 458 tells how to construct electrical 
furnaces for the laboratory. 

+ Norton atunpum laboratory ware, available at your lab- 
oratory supply house, offers many properties important to 
development, experimental or poe Eee work. It is chemic- 
ally stable, whew | temperatures up to 1900°C and is easy to 
clean. For filtering, it comes in four degrees of permeability. 
Bulletin No. 793 gives you the whole story. 


September, 1954—Verroceum REFINER 


Norton porous mediums come in plates, tubes, discs and dia- 
phragms, engineered to fit your filtering, diffusing or aerating 
requirements. All have uniform porosity, in the size and open- 
pore ratio you need. Made of atunpuM material that is chemic- 
ally stable and strong. Thus, their resistance both to acid and 
alkaline conditions gives them extra long life. Norton seamless 
porous tubes have the advantage, unusual in tubes, of uniform 
orosity over their entire area — permitting constant air or 
Eeuid pressure and enabling uniform backwashing to do more 
thorough cleaning. 


Typical applications are filtering water or solvents; cutting 
oils, wine and other liquids; reclaiming cleaning fluids; handling 
industrial oil wastes. Bulletin No. 140 tells you more about 
Norton ALUNDUM porous mediums. 


Norton refractory shapes for reaction furnaces come in bricks, 
plates, tubes and blocks, made of ALUNDUM, CRYSTOLON, MAG- 
NORITE and FUSED STABILIZED ZIRCONIA refractory materials, The 
development of FUSED STABILIZED ZIRCONIA is a typical example 
of how Norton aids you in utilizing higher temperatures for 
greater efficiency and output. Norton was the first to bring this 
valuable material out of the experimental stage into commercial 
production. Now it is used in many processes. 

No other refractory is so chemically stable at such high tem- 
peratures under both oxidizing and reducing conditions. In gas 
synthetic processes, furnaces Rned with it have withstood tem- 
peratures approaching 4700°F for long periods. Its low thermal 
conductivity (6.2 BTU in dense shapes at 2000°F) and its high 
electrical conductivity at high heat are other important prop- 
erties, all of which are described in Bulletin No, 1409. 


For more data on advertised products, use Readers’ Service Cards, last page 





fhis man is never missed 


WHEN gy, , 
Ltmttorgue IS USED 


The familiar sight of a workman climbing around to open 
or close valves is unnecessary. . . . Now, he merely pushes 
a button at a conveniently located station or a master con- 
trol panel. . . . Valves operate quickly, dependably and 
safely. LimiTorque provides complete safety to workmen, 
by eliminating the need of climbing to out-of-the-way, 
hazardous locations for manual valve operation; also vitally 
important, valve operation parts are protected from 
damage by the automatic shutting-off of the motor if an 
obstruction is encountered. LimiTorque may be actuated 
by any available power source . . . electricity, air, water, 
gas, or oil. 
Thousands of LimiTorques are in daily use, in Power 
Plants, Water and Sewage Plants, Chemical and Process 
Plants, Paper Mills, Oil Refineries, Oil and Gas Pipe Lines, L IMITORQUE Write for LimiTorque 
—and on Shipboard. LimiTorque Motor Operated Valves CONTROL Catalog L-54 
are readily adapted to Microwave Control. for further details. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA, 
NEW YORK * PITTSBURGH * CHICAGO * HOUSTON * LYNCHBURG, VA, 


for more data on advertised products, use Readers’ Service Cards, last page 





wuat Vogt | A 
CAN DO FOR YOU. . 


Bulletin E-1 shows Vogt's 
advanced designs in heat 
exchangers, reactors, oil chillers, 
crystallizers, pressure vessels, steam 
generators and ice making and 
refrigerating machinery for countless 
applications in petroleum refineries, 
chemical plants, power plants 
and related industries. 

Use the handy coupon below 

and send for your copy! 


HENRY VOGT MACHINE CO. 
Louisville 10, Ky. 


Branch Offices: NEW YORK, CHICAGO, CLEVELAND, DALLAS, 
PHILADELPHIA, ST. LOUIS, CHARLESTON, W vA 
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HENRY VOGT MACHINE CO 
10th & Ormsby Sts., Louisville 10, Ky. 
Send copy of Bulletin E-1 
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Mail Coupon tcday Cc» city 
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EASY TO 
SERVICE... 





a plus value of ASHCROFT 


Moxisofe, 
DURAGAUGES 


Turn the knob on the back of the Maxisafe and the plate 
comes off, fully exposing the entire mechanism for fast 
and easy inspection, recalibration or adjustment. This 
time and money-saving feature is highly favored wher- 
ever Ashcroft Maxisafe Duragauges are in service. 


This Duragauge was named Mawzisafe because it has an 
integrally-cast wall to separate the dial from the move- 
ment and Bourdon Tube assembly a solid wall of safety 
that protects the viewer if the tube ever ruptures. Cov- 
ering the back of the case is a double spring mounted 
safety release plate — a Teflon-coated plate tightly fitted 
on a rubber gasket and held in place by a knurled knob. 
Less than 0.5 psi pressure created by a ruptured tube 
forces this cover open — vents the discharge safely to 
the real 


YOUR INDUSTRIAL SUPPLY 

DISTRIBUTOR has complete The Maxisafe is available in 442”, 6” and 8%” dial sizes. 
f f > 

este Gneet Asheror You can have a choice of standard Ashcroft Duragauge 
Gauges of all types. You a 

can depend on his know! pressure ranges, case designs (except Types 1179 and 
edge and experience to 1279), and mountings. Get the utmost in sustained accur- 
hel ou satisfy every re 

oe BR ny Regere acy, durability, protection and convenient servicing. 
quirement of the applico ? . 

tion. He maintains local Specify Ashcroft Mawxisafe Duragauges. 
stocks to serve you prompt 

ly and economically 


A product of MANNING, MAXWELL & MOORE, INC. stratford, connecticur 


MAKERS OF ‘ASHCROFT GAUGES, ‘AMERICAN’ AND ‘AMERICAN-MICROSEN’ INDUSTRIAL INSTRUMENTS, HANCOCK’ 
VALVES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, AIRCRAFT PRODUCTS. BUILDERS OF “SHAW.BOX 
AND LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 


For more data on advertised products, use Readers’ Service Cords, last page PrrroLteumMm REFINER 








UNITED STATES STEEL is pleased to announce to 
all steel consumers a new steel which we feel sure will 
enable you to improve the performance, lengthen the 
life, and reduce the cost of industrial equipment. 
This new engineering material is USS Carilloy T-1 
steel, which recently underwent some very severe 
testing in Birmingham, Alabama. 


The development of T-1 steel began back in 1947, 
when our research people took a good look at a prob- 
lem that had plagued alloy plate steel users for years. 
That problem was the multiplicity of compositions 
required to do everyday jobs. There was no one com- 
position available that could serve a wide variety of 
applications—so our research people set out to de- 
velop such a steel. The steel we wanted had to possess 


N a See 


BS ee ee 


many unusual attributes such as very high strength, 
unusual toughness, good weldability and excellent 
resistance to impact abrasion at temperatures from 
minus 150°F. up to as high as 900°F. 


Today such a steel is a reality. It is USS Carilloy 
T-1 steel, which has been tested thoroughly, both in 
the laboratory and in actual service applications. 
To prove further the capabilities of this new Carilloy 
steel, Chicago Bridge & Iron Company and United 
States Steel this summer carried out a joint testing 
program on commercial pressure vessels built from 
T-1 steel. The results of these tests and their sig- 
nificance to all steel users are described on the next 
three pages. We feel sure that you will find the story 
well worth reading. 
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Remarkable new engineering material 
PROVES SUPER-IOUGH 


In May and June, 1954, at the Birmingham, 
Alabama, plant of Chicago Bridge & Iron 
Company, eight welded cylindrical pressure 
vessels were refrigerated to subzero temper- 
atures and deliberately tested to destruction. 
The vessels were all standard designs that 
were built under normal production-line con- 
ditions by Chicago Bridge & Iron Company. 
Each vessel was twenty feet long, four feet in 
diameter, and made of half-inch plates of 
USS Carilloy T-1 steel. Four of the vessels 
were welded without stress relieving, using 





In pressure test at 38°F. below zero T-1 steel 
withstands stresses 3 times its design strength 


to 2850 psi then 

BOOM! A jet of vellow brine burst 
out of the vessel and shot 200 feet 
through the air. The vessel finally 


failed at a pressure of 2850 psi. and 


his vessel, not stress relieved, was 
refrigerated to —45 F. Then, with a 
quarter inch of white frost clinging 
to its sides, a high pressure pump 
lowly chugged the pressure in the 
vessel up to 938 psi. At that point 
the steel itself was stressed to 45,000 
psi., which is one half the yield three times the design strength of 
15,000 psi 


a minimum stress of 136,000 psi. on 


the plates. This stress is well over 


trength of T-1 steel 


I'he hydraulic pressure was forced 
till higher, to 1875 psi. At this pres 
sure, the stress in the steel had 
reached 90,000 psi.— the full nominal 
yield strength. Still, every inch of 
the metal was sound and all welds 
were intact 

Now the test really came. The 
pump labored on, and the pressure 
climbed to 2,000 psi to 2500 


The temperature of the steel at the 
time of failure was a frigid 38 below, 
yet the metal showed no sign of 
brittle failure. Super-tough USS 
Carilloy T-1 did what no ordinary 
steel could do at such a low temper 
ature it stayed tough and ductile; in 
fact it actually stopped the tear from 
propagating any further through the 


vessel 
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USS CARILLOY “Jy STEEL 
DOWN 10 38°F. BELOW ZERO 


y 


E 12015 low hydrogen coated electrodes. The 
other four were welded with E 9015 electrodes 
and were stress relieved after welding. Two 
vessels of each type were given two tests: a 


pressure burst test for strength and ductility, 


and an impact punishment test for toughness 
and resistance to the most severe impact con- 
ditions that could be devised. 

Results of these tests, described below, 
prove conclusively the exceptional strength 
and toughness of USS Carilloy T-1 steel, even 


at temperatures far below freezing. 
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Frozen steel vessel made of Carilloy T-1 
survives blow from 13-ton ingot dropped 73 ft. 


A steel ingot weighing 26,700 Ibs 
has just plummeted 52 feet and 
crunched on top of this test vessel 
(Fig. E). The ingot was traveling 
39 miles per hour when it hit. It 
struck with an impact energy of 
about 1,400,000 ft. Ibs., bounced fif 
teen feet, and crushed down again 
on top of the vessel 

This vessel was welded without 
stress relieving. It was refrigerated 
to 33 F. below zero. It was pres 
surized to 1,875 psi. equal to a stress 
on the plates of 90,000 psi.—the 
steel’s nominal yield strength. Yet, it 
did not fail. The ingot left only a 
inch dent in the top, with a slight 
bulge on either side of the dent 

The test was repeated (Fig. F 
This time the ingot was raised 73 
feet, then dropped. It pounded down 
again on the very same spot on top 
of the vessel. Traveling at 46.7 miles 
per hour, it hit with an impact blow 


of 1,960,000 ft. Ibs. The dent merely 
deepened — the steel and all welds 
were still intact 
Again the test was repeated (Fig. 
(;). Now dropped from 101 feet, the 
13-ton ingot ploughed into the top 
of the vessel at a speed of 55 miles 
per hour, hit with an impact of 
2,750,000 ft. Ibs. This time the vessel 
failed. But it didn’t shatter. It didn’t 
crack. It tore open like a tough piece 
of hickory. In other words, it failed 
w’thout any signs of brittleness, even 
though the temperature of the steel 
was now minus 22°F 
In addition to this tremendous re 
sistance to impact abuse, combined 
with remarkable sub-zero toughness, 
Carilloy T-1 steel also gives you ex- 
cellent resistance to impact abrasion 
good high temperature strength 
and exceptional weldability. 





Here's where you can reduce costs 


@ The pressure vessel tests described on the previous pages in 
dicate only one of the many possible uses of Carilloy T-1 steel 
For this new engineering material has advantages not only in 
pressure vessels and storage tanks, but it also has proved itself 
in power shovels, bulldozers, mining machines, mine cars, steel 
mill ladles, blast furnace draft lines, lift trucks—in high speed 
rotating machinery, in stamping or forging presses. It is being 
considered for use in tension members of cantilever bridges 
ind other similar applications where tension members are in 
volved 
With the 90,000 psi. minimum yield strength to work with, 
combined with extraordinary sub-zero toughness, good high 
temperature strength to 900 F., and excellent resistance to im 
pact abuse, impact abrasion, and atmospheric corrosion, you 
IN PRESSURE VESSELS. ‘To illustrate how the high yield can use T-1 steel to reduce the size and weight of heavily 
trength of Carilloy T-1 steel can pay off here. consider this stressed parts. This cuts your shipping and handling costs, as 
fact: To store 25,000 bbis. of propane at 210 psi would or . ¢ 
lnarily require 35 mild carben steel vessels. In contrast well as the cost of material, and the cost of foundations and 
only one large vessel made of T-1 steel of the same thickness supports where they are needed. Carilloy T-1 steel lengthens 
would do the job. This single T-1 vessel would require 1/3 the life of your equipment, cuts repair bills and outage time 
~ ‘ding and 80% fe > : ba ED CTI: FN Tee And remember, wherever you use T-1, you can weld or flame 
“ cut it either in the shop or in the field without expensive heat 
treating equipment. This cuts costs still further 


UNITED STATES STEEL CORPORATION, PITTSBURGH 

COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 

TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
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IN STEEL MILLS. In skiy irs, T- 1 steel in the bottoms, sides 
iv? bail plates lasts three times longer than steels now in 
ne I 1 steel also gives exceptionally long service in coke 
srvel clvute in ore transfer car in draft lines, in con 


evor chain md crane hook In clamshell buckets, T.1 
teel has taken hea sbuse at temperatures from 500° to 


OOO 6F oUOand lasted nine time is long as the wear resisting 
SEND COUPON 


teel previously used 


IN EXCAVATING EQUIPMENT. The dipper stick. bail, and FOR COMPLETE 
bucket of this big electric shovel are fabricated of T.1 steel 


plate The superior strength and durability of Carilloy T-1 INFORMATION. 


made it powuble to increase the capacity of the bucket 
from to 45 cu vd 


United States Steel, Room 4481 
25 Willtam Penn Place 
Pittsburgh 30, Pa 


Please send me your booklet “United States Steel presents 
r-1° which contains the full story of T-1 steel 


Have your representative get in touch with me 
Name 


Address 
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AVING—COST SAVING—EXCELLENT NPSH 
5 TYPE AND TRANSFER TYPE AVAILABLE 
RISTICS * FLEXIBLE IN INSTALLATION 
G—COST SAY LENT NPSH 








PROCESS TYPE AND TRANSFER TYPE AVAILAB 
CHARACTERISTICS + FLEXIBLE IN INSTALLA 
SPACE SAVING—COST SAVING—EXCELLEN EM 
PROCESS TYPE AND TRANSFER TYPE AVAIL 
CHARACTERISTICS + FLEXIBLE IN INSTALLA 
SPACE SAVING—COST SAVING ’ 
PROCESS TYPE AND TRANSFERS 

CHARACTERISTICS « FL 
SPACE SAVING—COST 
PROCESS TYPE AND TR 
CHARACTERISTICS « § SB YPE AND 
SPACE SAVING—COS ME RISTICS * FLEXI 
PROCESS TYP ~~ ' COgit SAVI ‘' 


ARACTER Re es ae A 
. BBatic 


























fa* 














CAN TYPE | Ses 
VERTICAL PUMP — 


HYDRO-LINE 

ENCASED CLOSE-COUPLED PUMP 
Now Available in Two Types—FOR caracimies 10 | 3000 gpm 
APPLICATION to CHEMICAL PROCESSING, aves | Arregued veil, il 
REFINING TECHNIQUES, CONDENSATE 


SERVICE, AND LINE BOOSTER SERVICE 












steam turbine unm nesae 











TEMPERATURES Up to 400 F 












PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 
Factories at: Los Angeles, Calif, and Indianapolis, Ind 
Offices: New York; Atlanta; Chicago; St. Louis: Indiana 











polis; Phoenix; Fresno; Los Angeles; Dallas, Plainview 
and Lubbock, Texas; Albuquerque, New Mexico 
Distributors in Principal Cities; Consult your Telephone Directory 












NEW DESIGNS PROVIDE BOTH 
A PROCESS TYPE AND A TRANSFER TYPE 


The process type vertical Hydro-Line pump, especially 
suited to refining and process pumping offers the follow- 












ing features—1) API-ASME code welding; 2) especially PEERLESS PUMP DIVISION 

designed containers for either mechanical shaft seals or FOOD MACHINERY AND CHEMICAL CORPORATION 

packing; 3) availability of head and barrel flanges up to 301 West Avenue 26, Los Angeles 31, California 

300 Ibs. or more; 4) extra heavy wall thicknesses for max 

imum stability and high safety factor; 5) elliptical barrel Please send me o copy of Peerless Hydro-Line Pump Bulletin No. 8-1700 






bottom design for optimum fluid entrance conditions 
The transfer type Hydro-Line pump is of a similar design 







to the process type differing in materials of construction NAME 
required for less rigorous service. Both types are ex- 

“me . » in installation, are easy to inspect, service 
tremely flexible in ation, are y to inspect, service ADORESS 





and maintain—can be designed for operation on any avail- 
able system NPSH. Write for new Bulletin No B-1700. 





TOWN STATE 
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ENTE olivers 17,400 cfm 


CENTRIFUGAL 
BLOWER 


This De Laval Centrifugal Blower, on stream at the 
El Dorado Refining Company’s new cat cracker at 
El Dorado, Kansas, supplies 17,400 cubic feet of air 
per minute for regeneration of the spent catalyst 
This plant, built in record time of ten months by The 
Refinery Engineering Company, is designed for acharge 
capacity of 4,300 barrels per day at 75% conversion. 


for Elreco’s new cat 


1 


Elreco is another of many refineries which have 
chosen De Laval for dependable blower performance 
under heavy-duty, continuous operation. Rugged cas- 
ings, husky, perfectly balanced rotor and externally 
mounted, cylindrically seatzd bearings ure design fea- 
tures that reduce maintenance and insure long service. 
Send for Bulletin 0500 containing complete data. 


A} DENN Centrifugal Blowers 


DE LAVAL STEAM TURBINE COMPANY 


811 Nottingham Way, Trenton 2, New Jersey 
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in case of fire... 
WHAT HAPPENS? 


a 


ee 





In an actual case, a fire in a Southern chemical plant proved an important 
advantage of the Kieley & Mueller all-steel valve topworks. 

Shortly after the fire started, all cast iron valve topworks exposed to the 
intense heat and extinguishing fluid cracked. However, Kieley & Mueller 
all-steel topworks, exposed to the same or even greater heat, remained 
intact. 

Most important ... the K & M diaphragm valves actually “failed safe 

. either open or closed according to process emergency requirements. 
Moreover, while other control valves were completely inoperative, K & M 
valves were quickly back in service requiring only a diaphragm and spring 
replacement. 

Even in the absence of fire hazards, the K & M all-steel topworks is an 
important safety feature—it resists shock temperatures severe enough to 
shatter cast iron topworks like shrapnel. 

The all-steel topworks such as used in K & M diaphragm control valves 
is now being considered as an addition to safety regulations. In the mean- 
time, you can have this essential safety factor, along with all the other mt A 
design advantages of Kicley & Mueller diaphragm control valves, such as for slurries and flashing liquids 
the highest flow capacity and maximum linearity of response, at no addi- 
tional cost. 

FOR THE COMPLETE FACTS ... write for the K & M Valve Engi- 
neering Data Catalog, Bulletin CV53. 


” 


Valve Makers 64 Genung Street 
Since 1879 Middletown, New York 
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Now you can measure pressures 


WITHIN 2% OF 20-140 PSI 
SHIFTABLE RANGE SPANS 


The Taylor TRANSAIRE* Pressure 
Transmitter with short, shiftable 
spans gives accuracy and sensitivity 
never before thought possible— 
plus the convenience of suppressed 
ranges at high pressure levels. Op- 
erating on the simple force-balance 
principle, it lets you measure and transmit minute pres- 
sure changes up to 1,000 ft. It's accurate to 42% of the 
selected short range span, as against an accuracy of up 
to “4% of the upper range limit of conventional de- 
vices. On control applications such accuracy of meas- 
urement produces a remarkable difference in product 
quality and yield. It's sensitive to pressure changes of 


! _"’ water. 


TRANSAIRE 





Pressure 
Transmitter 


COLUMN PRESSURE 











NARROW RANGE SPAN DETECTS PRESSURE TRENDS 
Problem: To get highest possible purity of product con- 
sistent with good production economy. This requires 
the quick detection of pressure trends over a very 
narrow range. 

Solution: The short, shiftable range spans (as short 
as 20 psi) of the TRANSAIRE Pressure Transmitter 
permit selection of operating range by a simple screw- 
driver adjustment. Its high order of sensitivity enables 
the operator to detect minute changes of pressure. 
Result: Close control, because the minute pressure 
trends are practically instantaneously detected and 
transmitted to the controller and receiver. This means 
higher yield of a purer product, also great flexibility 
in changing to different product requirements. 
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PRESSURE 


THREE IMPORTANT ADVANTAGES 
1. Range spans of 20 and 40 psi are available through- 
out the range limits of 35 to 415 psia; 50 to 100 psi 
throughout 100 to 1,000 psia. 
2. The volumetric type pressure system is extremely 
accurate, practically clog-proof, has a corrosion- 
resistant 316 stainless steel diaphragm. 
3. Temperature and barometric compensation makes 
for higher accuracy of measurement, and consequntly 
closer control. 


Ask your Taylor Field Engineer, or write for Bulletin 
98097. Taylor Instrument Companies, Rochester, 
N.Y., and Toronto, Canada. 


TRANSMITTER 





Differential Pressure 
Pressure Recorder Transmitter 


Pressure 
Transmitter 
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FLOW OF VISCOUS LIQUORS 











STREAMLINED SURFACE PREVENTS SCALE, SOLIDIFICATION 
Problem: Flow measurement of viscous material which 
tends to solidify when static, making conventional 
differential producers impractical. 

Solution: Its flush element presents a streamlined sur- 
face and tends to prevent formation of scale or solidi- 
fication of liquors. Its short range, high sensitivity and 
volumetric construction make the TRANSAIRE Pres- 
sure Transmitter ideal for this application. 

Result: Trouble-free, accurate measurement and con- 
trol of flow. One installation has given continuously 
satisfactory service for four years. 


*Reg. U.S. Pat. Off, 


los? page 





Typical installation of a TRANSAIRE Pressure Transmitter on a distillation column. Note close-coupled connection 


in field. Receiver may be several hundred feet away. 


FOUR TOUGH 


SOLVED THESE 





Crone tor Pressure 
smn Transmitter 
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To Vepor Spoce 
f Kettle 


COLUMN PRESSURE DROP 











PERMITS MAXIMUM CAPACITY OPERATION 
Problem: To operate a column at maximum capacity, 
consistent with the preventing of flooding 
Solution: As the pressure drep across the column is a 
measure of the vapor velocity, the measurement of this 
drop with a short-range, highly sensitive, easily ad- 
justable instrument enables the operator to keep the 
column safely close to the flooding point. 

Result: Maximum production and uniform operation. 


PROBLEMS 





REACTOR PRESSURE 











FLUSH SURFACE IS CLOG-PROOF 
Problem: To measure pressure in reactor kettles con- 
taining viscous or corrosive liquids which tend to 
clog conventional measuring systems. 
Solution: The closed volumetric measuri system of 
the TRANSAIRE Pressure Transmitter presents a flush 
surface on the inside of the vessel. It is clog-proof, 
highly sensitive and provides an accurate reading. 
Result: Maximum yield of high purity product and a 
precise knowledge of the pressures maintained. 
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All-Purpose Plug Valves 


You get a positive seal every time with Walworth 
Lubricated Plug Valves. 

The plug in a Walworth is always seated in the body; 
nothing in the line prevents the valve from opening 
or closing — and a quarter-turn does it. 

You can tell at a glance whether a Walworth is open 
or closed. 

Walworth Plug Valves are so completely satisfactory 
for so many types of work that they have come to be 


known as “all-purpose” valves. 


STEEL CORPORATION 


SUPPLY DIVISION ~TULSA, OKLAHOMA 








Serving The United States and Canada 
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Blaw-Knox 
decarbonizing 
process 


... a simple means of processing 
reduced crude to produce high 
yields of clean catalytic cracking 
plant feed stock. Low yields 

of coke, low investment 

and operating costs make 


this process attractive. 
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BLAW-KNOX COMPANY 
Chemical Plants Division 

Tulsa 1, Oklahoma 

Pittsburgh 22, Pennsylvania / Chicage 1, Illinois 
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BRISTOL'S “HUMAN-ENGINEERED” METAGRAPHIC RECORDER, with its easy-to- 
read scale, high-visibility fluorescent pointers and shadow-proof door has 
earned the distinction of being the “biggest little instrument in the business.” 


Instrument men call Bristol’s METAGRAPHIC Recorder 


".. the biggest little instrument" 


Sounds contradictory, but it’s true. Take a look at 
one of our new METAGRAPHICS mounted on a panel 
board alongside of other instruments. The Bristol unit 
stands out — seems bigger than the rest — although 
chances are it’s actually smaller (5” x 5%”). The 
answer is that the Bristol instruments have been 
“human engineered’, making them easy to read, and 
clearly visible at greater distances. 

The air-operated metaGrapuic, which records 


pressure, temperature, vacuum, flow, differential 
pressure, and liquid level, offers these big advantages: 


SIMPLICITY . . . fewer moving parts, fewer adjustments, 
and less service required. Range changes can be made 
in seconds. True plug-in service. 


BRISTOL 


CONTINUOUS VALVE-POSITION INDICATION .. . on 
same instrument scale as set-point scale, gives con- 
tinnous data on control valve position—makes “bump- 
less” transfer possible simply by matching pointer 
positions — no need to read actual scale values — 
minimizes reading errors — speeds operations. 


CONTINUOUS OPERATION .. . complete unit can be 
retracted for inking pen, and for set-point and zero 
adjustment without disturbing record or control. 


Get the whole story on the “human-engineered” 
METAGRAPHICS — how they can help you get more 
accurate measurements, faster and easier. Write us 
today. The Bristol Company, |!! Bristol Road, 
Waterbury 20, C 

iterbury 20, Conn. as 


POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 
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Unique performance 
of new Rockwood Union *603 


amMmaZes 





No galling in “making up’?! 


“There’s no other Union like it!” users tell us. 
And they're quite right. 


No other Union has the hardness-differential that 
makes Rockwood’s remarkable new Union #603 unique. 
The male seat of this new Union is specially treated to 
give it a greater degree of hardness than the female seat. 
Result: no galling in “making up” — longer service. 


Users find that this hardness-differential, omaree 
with the many other Rockwood features, brings them 
Union performance unheard of before. They also praise 
these additional Rockwood advantages — 
V_ exclusive cold forging process that results in higher 
resistance to tough working conditions 
absolutely interchangeable parts 


plug type ball-to-cone design that eliminates sharp 
corners or edges, does away with scratching when 
making up in tight places 


V_ exclusive “Rockwoodizing” that protects entire 
Union, including threads, against corrosion 
Both seats of the new Union #603 are made of corro- 
sion-resistant AISI molychrome steel, forged in place and 
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bonded-locked under 100,000 and 400,000 pound 
pressure. 


If you have not already started using this remarkable 
new Union, plan now to do so. For complete facts, mail 
coupon today. 


ROCKWOOD SPRINKLER COMPANY 
WORCESTER 5, MASSACHUSETTS 


ROCKWOOD SPRINKLER COMPANY 
649 tiarlow Street 
Worcester 5, Mass. 


Please send me prices and further data on the new Rock- 
wood Union #603. I would also like the name of the 
nearest Rockwood distributor, 


Name 
Title 
Company 


City Zone State 
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Ljungstrom® Air Preheater on your fuel-fired units, 
ble to burn even such former wastes as low-grade 


1 clr leds $s eildlent cusibiustiics toy ddiadins 
pa, aera yrentty . and higher rates of heat 
liberation. When you preheat your combustion air, excessively 
lean fuels . .. or fuels with high ash or moisture content 
— become practical commercial] fuels. 
And don’t forget — using a Ljungstrom means you'll have lower fuel 
costs ... greater throughput .. . higher product 
quality. You'll even be able to design furnaces that cost less 
initially. Lump these savings together, and you'll find that your 
Ljungstrom Preheaters pay for themselves in just a few months. 
So, wherever you are planning a new fuel-fired process unit 
.. or modernizing an old one . . . look to Ljungstrom for the practical, 
modern way to keep costs down. Write today for full information. 


Wherever you burn fuel, you need Liungstrom 


The Air Preheater Corporation 60 tos: 4204 street, New York 17, N, ¥. 
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WILFLEY 
ACID PUMPS 


These are the pumps with the 
enviable reputation for efficiency. They operate 
without attention, delivering trouble-free, cost- 
reducing performance on “ ’round-the-clock” 


schedules. 


Available with pumping parts of the machin- 
able alloys, as well as plastic, to meet all require- 
ments. Individual engineering on every applica- 


tion. Write or wire for complete details. 


Wilfley Model “AF” Pump with wetted parts 


of durable, corrosion-resistant plastics. 
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COMPANIONS IN ECONOMICAL OPERATION” 
4, Q 
Mle y Sand gu® 


A.R. WILFLEY & SONS, INC. Denver, Colorado, U.S.A. 


New York Office: 1775 Broadway, New York City 
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COMPACT, CENTRALIZED CONTROL PANEL handles high- is distributed to transformer banks, G-E limitamp control and 
voltage distribution economically for the entire Eagle Point switchgear. Interlocks assure safer operation, proper sequence. 
Refinery operation. Incoming power from both plant generators All enclosures are metal-clad for maximum protection. 


G-E equipment helps Eagle Point 


—~_ vv 


, aS , Pes at — me rm . . a 

SIMPLE, FLEXIBLE DRIVE CONTROL for power station auxiliaries FOR GREATER CONTINUOUS PROCESSING SAFETY, G-E motors 
is provided by this G E Limitamp panel. It protects motors for at Eagle Point are totally enclosed, explosion-proof. Here, 
service pumps, raw water pumps, air supply apparatus. motors ranging from 200 to 400 hp drive transfer oil pumps 
2 For more data on advertised products, use Readers’ Service Cords, last page 
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ROUND-THE-CLOCK PRODUCTION at Eagle Point is aided by 
dependable G-E outdoor lighting. This modern plant-wide 
lighting system allows equipment to be moved quickly, 


safely. Critical operating areas are brightly lighted to step 
up efficiency of nighttime operating and maintenance work. 
Result: maximum output, night and day. 


boost output 50% over rated capacity 


20,000 barrels a day increase at Texaco’s Westville, N.J. refinery 


aided by co-ordinated General Electric equipment 


The Texas Company’s Eagle Point Refinery in West- 
ville, N. J. recently hit a production high when it 
boosted its output 50 per cent over rated capacity. 
General Electric equipment helped in this production 
increase—approximately 20,000 barrels of crude 
throughput a day. 

Eagle Point is another of this country’s top refineries 
to use co-ordinated G-E equipment and engineering 
services. G-E engineers, specializing in refinery appli 
cations, helped the Texas Company plan the electrical 
system, which includes provisions for future plant 


expansion. High-voltage distribution is one of the 
system's key features power is transmitted to sub- 
stations at 13,800 volts, reducing losses and improving 
voltage regulation. 

If you are planning to build, expand, or modernize, 
let a team of G-E engineers help you design an elec- 
trical system for top production and flexibility. Con- 
tact your nearby G-E Apparatus Sales Office early 
during the preliminary planning. General Electric 
Company, Schenectady 5, N. Y. 661-43 


Engineered Electrical Systems for Petroleum Refineries 


GENERAL @@ ELECTRIC 


uM REFINER 


PeTROI 
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ermediate 


osey Iron Works’ engineers are skilled refinery “interpreters.” Long and 
practical service to the oil field has taught us to translate into refinery terms such factors of steel plate fabrication as 
sectional construction . . . loads . . . pressures . . . capacities . . . fire protection requirements . . . steels . . . alloys. . . 
and specialized structures. 

All Posey Iron tanks and vessels are tested to a considerable excess over working pressures. Products are de- 
signed and built to comply with the requirements of the ASME; API-ASME; API and other codes. The Posey Iron Works 
is authorized to apply the appropriate code symbols. 

Talk over your steel and alloy steel plate fabrication needs with Posey Iron. You'll find we talk your language. 


Sheek Sale Léveston 


LANCASTER, PA. 
New York Office: Graybar Building 
ESTABLISHED SINCE 1910 


POSEY IRON WORKS, INC. (oes 
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PNEUMATIC TRANSMISSION 
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VARIABLE TRANSF. FIER 

















ELECTRICAL TRANSMISSION 


removable units— 


Maliclalelamiiltlaaliateitela 





easy to read—S inch 
scale, no parallax 


easy correlation of easy zero check 
aliehicteMmatlalailelars from the front 
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HAYS Miniature Indicators 


This miniature instrument is especially suited for remote indication of 
such variables as pressure, draft, flow or level. 

The scale is only 5 inches long — easy to read — internally illumi- 
nated. Choice of pneumatic or electric transmission. 

Also available is the Hays direct reading miniature gage for indicat- 
ing pressures of fluids (steam, water, gas, oil, etc.) directly. 

Gages are arranged for flush or semi-flush mounting. Either a yoke 
mounting, for as many as 12 units, or a keyhole clamp mounting for 
individual units can be provided. 

Write today for full information on the Hays Miniature Indicator 


nuteseinet quite 
; i © hs tg io % gee 
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Automatic Combustion Control 

Boiler Panels + Hays. Penn Flowmeters 
Verifiow Meters and Veritrol 

Gas Analyzers + Oralt Gages 
Combustion Test Sets *« COs Recorders 
Electronic Oxygen Recorders 
Electronic Flowmeters 

Electronic Feed Water Controls 
Miniature Remote Indicators 


CORPORATION 


Bulletin 52-1075-223. MICHIGAN CITY 10, INDIANA 
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REACHING A NEW HIGH 


in Refractory Castables 
for the PETROLEUM 
REFINING INDUSTRY 


Credit better research and ceramic engineering at Walsh for 
the development of these performance-proved refractory 
castables for the refining industry. Geared to industry's great 
new trend toward modernization, there is a light weight insu- 
lating or high temperature service type to meet your exact 


need. Write today for details. 


WALSH LITE-WATE 
CASTABLE NO. 50 


— recommended maximum 
operating temperature 2100 
deg. F. Weight, dry, in place 
50 Ibs. per cu. ft. 


WALSH LITE-WATE 
CASTABLE NO. 70 
— recommended maximum 
operating temperature 2300 
deg. F. Weight, dry, in place 
70 Ibs. per cu. ft. 


75% more resistant to heat 
flow than fire brick. Can be 


cast, trowelled or applied by 
air gun. 


WALSH H @ B 
CASTABLE 


— recommended maximum 
operating temperature 2700 
deg. F. Weight, dry, in place 
130 Ibs. per cu. ft. For use 
in forming monolithic linings 
in fluid catalytic cracking re- 
finery units, for monolithic 
burner baffles, ash hopper 
linings, burner blocks, in- 
spection door linings, flue 
and stack linings, miscel- 
laneous special shapes. 


WALSH SUPER CASTABLE NO. 32 
—recommended maximum operating temperature 3000 deg. 
F. Weight, dry, in place 125-130 Ibs. per cu. ft. For use in 
powdered coal and oil burner ports, monolithic linings in 
high temperature furnaces, special shapes. 


WALSH REFRACTORIES CORPORATION 


LOUIS 7, MISSOURI 


over 60 


YEARS 


MANUFACTURERS 


101 FERRY STREET 


OF 
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PICTURE OF MAINTENANCE COSTS BEING LOWERED 


periodic valve lubrication saves 


Every plant that keeps complete records comes to the same conclusion 
money; it’s valve failure and replacement that sends maintenance costs skyward. 
That is the basic fact behind the Roekwell-Nordstrom valve design, for the internal lubrication system 


eliminates most reasons for valve failure—Rockwell-Nordstrom lubricant prevents galling, jamming, 


abrasive wear, and seepaze 

Systematic lubrication of Rockwell-Nordstrom valves with the right Rockwell-Nordstrom lubricants 
inevitably leads to lower operating costs. There 
is no substitute for Rockwell experience —use it 


THREE WAYS lo save money on valves. Rockwell Manufae ” 


THE NORDSTROM LUBRICANT WORKS turing Company, Pittsburgh 8, Pennsylvania. 


yi? 


Nordstrom valves stay tight 


hema Rockwell | 


NORDSTROM VALVES 
lubncant Caaglod for ootve Chit Of" 
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IS EASIEST TO 


Every manufacturing process has its own special problems. 
Phere’s no fair way to compare the difficulties of processing paint and 


paper, or of synthetic rubber and synthetic textiles, for instance. 


In every process industry, too, there are special 
problems of flow control, and no matter what claims you read, 


there is no such thing as an all-purpose valve. 


Undoubtedly, Rockwell-Nordstrom valves approach that point 
more closely than others because they use the Nordstrom-originated 
principle of internal lubrication. Rockwell-Nordstrom lubricants 
seal tightly in gas, liquid or slurry service, and at the same time 


make operation easy, and eliminate galling or seizing 


Further, Rockwell-Nordstrom makes the widest range of sizes, pressure 
sses, metals and lubricants, so that for any process, you're wise to check first 
with Rockwell Manufacturing Company, 


Pittshureh 8, Pennsylvania. 





* 
... promptly furnished 


WITHOUT DIE COST 


With dies on hand for over 300 standard styles of 
bubble caps and risers, PSC is in a position not only 
to save many customers the cost of dies but also to 
save them design and delivery time. PSC bubble caps 
are also effecting substantial maintenance economies, 
due to the fact that PSC customers can order bubble 
caps in the particular metal which best meets their 
specific heat and corrosion requirements. We fabricate 
caps from any metal: aluminum, brass, copper, nickel, 
stainless steel in any chrome-nickel or straight 
chrome type, as well 

as carbon steel. 


You'll Be Days and Dollars Ahead with PSC Caps Px 


PSC catalog 52 contains, we in catalog can be mod'fied in 
believe, the largest compilation of almost unlimited ways to suit your 
engineering data on bubble caps; needs. Special caps made to order. 


also drawings for use in determining 


methods of tray assembly. Details ———-SEND FOR CATALOG 52— 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
OFFICES IN PRINCIPAL CITIES ¢& 4 vw 
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pipe hangers and supports for every piping 
requirement, from simple water piping to high 
pressure, high temperature steam lines. 

No other company, anywhere, makes as 
complete a line of pipe hangers. 


§ 


right pipe han 


If some detail of piping arrangement should 
make it necessary to deviate from hangers 

of standard design, it is important to remember 
that Grinnell will design and manufacture 
hangers to meet your special requirements, 
This is a service Grinnell freely offers. 


10 help vou 


Through Grinnell’s efficient coast-to-coast system 
of strategically located warehouses and jobbers, 
you can purchase Grinnell Hangers “out of 
stock”, anywhere. No other manufacturer of 
pipe hangers offers a distribution set-up as 
thorough or complete. 


Grinnell is ready to cooperate on all your 

pipe hanging assignments. For example, Grinnell 
will assist in the preparation of pipe suspension 
specifications. In addition, Grinnell, alone, 

of all manufacturers offers experienced field 
engineering service — maintains a staff of 
engineers who are ready to assist “on the job” 
with any problems in the erection of 

pipe hangers and supports. 


GRINNELL 


AMERICA’S No. 1 SUPPLIER OF PIPE HANGERS AND SUPPORTS 
Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings * welding fittings * engineered pipe hangers and supports * Thermolier unit heaters * valves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialities * water works supplies 
industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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CLOSE-UP 7 VIEW of a 
HIGH S#FETY FACTOR 


Against Costly Piping Failures 


In power plants, chemical plants, refineries and other systems operat- 
ing at high pressures and temperatures, W-S Forged Steel Fittings 
help protect the large investment in operating equipment. They pro- 
vide a high safety factor against costly piping failures and plant 
down-time. They're drop-forged for high strength and toughness- 
the right combination of properties to withstand pressure, heat, 
shock, vibration and erosion. They're designed for extra strength, 
too—with extra heavy sections where you need them. And they're 
precision machined for perfect alignment. 

Make Watson-Stillman Forged Steel Fittings your standard for 
safe, reliable operation of plant equipment. To suit any service and 
fabrication requirements, W-S Fittings are available in both Screw- 
End and Socket-Welding types in carbon, stainless and alloy steels. 


Write today for informative bulletins. 


Sold Through Leading Distributors 


WATSON-STILLMAN FITTINGS DIVISION 
H. K. PORTER COMPANY, INC. 


u RIELFINER For more data on advertised products, use Readers’ Service Cards, last page 








LINEUP OF WORTHINGTON 2-cylinder gas compressors at Frontier Oil's 
new Tonawanda (N.Y.) refinery. Units are rated at 600 hp each. 


Frontier's new refinery gets Worthington compressors 


At Frontier Oil Refining Company's big new refinery in Tona- 
wanda, N.Y., two Worthington type BDC-2 balanced-opposed gas 
compressors have gone to work in the two stage compression of 
hydro-carbon gas mixtures. By selecting Worthington units, Frontier 
made sure of: 

Smooth, vibrationless operation. Two throw crankshaft with 
cranks set at 180 degrees gives opposed piston action. 

Low-cost installation. Packaged design provides quick and 
easy field assembly. Lack of vibration permits location on small 
foundation. 

In chemical plants and general industrial installations, these 
Worthington units are paying off in dependable operation. You can 
use practically any type of drive to power them. Like all Worthing- 
ton compressors, they are equipped with the exclusive Feather* 

CUTAWAY VIEW of Worthington balanced-opposed com- Valve — lightest, tightest, most efficient valve made. ; 
pressor. Note low silhouette, modest foundation require- Remember, no matter what your capacity or pressure require- 
ments, and double-throw crankshaft which permits as ments may be, there’s a compact Worthington steam- or motor- 
many as four pairs of cylinders to be arranged on single driven compressor to fill the bill. Write Worthington Corporation, 
compressor frame. Compressor Division, Section K.3.5, Buffalo, N.Y. K.3.5 


* Reg. U.S. Pat. OF. 
WORTHINGTON 


Only Worthington Compressors give you Feather Valve Performance 
Balanced Angle ° Balanced-Opposed ° Direct Connected Gas Engine 
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To the native savage, whose tribe had no concep- 


tion of a written language, the piece of wood on 


which the explorer scribbled a message became 


the wonderful “chip that talks.” 


The chips of metal that pour in silver drifts from 
the mighty machines in Sun Ship’s Wetherill plant 
tell their stories, too. Those shown on the 14-foot 
boring mill tell part of the story of a fast, thorough 
repair job on ship-propulsion machinery. That job 
required lifting a 54-ton section of crankshaft 


from the ship to a 10 ft. x 50 ft. engine lathe, where 


it was checked for trueness and the journals 
machined. The crankpins were machined in a 
huge crankshaft machine. The boring mill opera- 
tion shown was the facing of the webs of a new 
section which replaced one of the damaged sec- 


tions of the crankshaft. 


That's the kind of story the versatile men and 
machines at Sun Ship have been writing for 
decades . . . in building special machinery of every 
type for the varied industries that are building 


a greater America. 


SoM 


SHIPBUILDING & DRY DOCK COMPANY 





ON THE DeLAware (SINCE 1916) cyesrer, Pa. 
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Gulf Oil gives 7 reasons 
why ALUMINUM PAINT ‘s used at its Port Arthur Refinery 


Aluminum paint has been in continuous use since 1925 
at Gulf Oil Corporation’s Port Arthur, Texas, Refinery. 
A two-year field test at that time, and subsequent tests, 
prompted Gulf to adopt aluminum paint as a standard 
finish for many of its tanks, towers, buildings, process units 
and overhead piping installations. Here’s what the tests 
have shown: 


1. Aluminum paint has unusual qualities of durability. 

. The “leafing” quality of aluminum paint provides an 
excellent moisture seal against the high humidity and 
rainfall of the area. 

. Aluminum paint is economical. Some applications have 
had a life as long as 8 years. 

. It provides a good heat reflective surface for tank 
roofs . . . helps to reduce stock losses caused by 
evaporation. 

. Its slick, hard surface resists soot and dirt, provides 
good long-term appearance. 

6. Aluminum paint is easy to apply, with high spreading 
rate. 
7. It has excellent one-coat hiding power. 


ALCOA does not make paint, but Alcoa Aluminum 
Pigments are used in more aluminum paints than any 
other brand. Special formulas have been developed by 
your paint manufacturer to solve individual problems 
Paints made to these formulas actually cost you less, 
last longer, give utmost protection against heat, cold, 
sun, rain, smoke and fumes. Write us today for FREE 
BOOKLET, Painting With Aluminum. 


ALCOA (§ 
ALUMINUM 


ALUMINUM COMPANY OF AMERICA 


ALCOA 


Paint Service Bureau, Aluminum Company of America 
1793-J Alcoa Building, Pittsburgh 19, Pa. 


Please send me your FREE BOOKLET, Painting with Aluminum. | plun 
to paint 

Nome__. 

Compony—__ 

Address 

City 
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Lectrodryers f 
TRAP HARMFUL MOI 
BEFORE IT REACHES 


DRY air protects against freeze-ups 
and prevents harmful moisture from 
causing sludge or rust that may clog 
delicate instrument orifices. DRY air 
insures a clean, free flow to finely bal- 
anced controllers, valves and instru- 
ments ... actually reducing mainte- 
nance problems. 

Prevent harmful moisture condensa- 
tion in air lines and obtain a flow of 
clean, DRY air by installing a Lectro- 
dryer* and a Lectrofilter* at your air 
compressor. The filter frees the air of 
oil and grime after it leaves the com- 
pressor. The Lectrodryer continuously 
and automatically DRYs the air to 
dewpoints as low as - 100°F, depend- 
ing on your need. 

Investigate the new “BY” Lectro- 
dryers. They're designed especially for 
instrument air service. They contain 
no moving parts, assuring minimum 
maintenance. And their DRYing 
adsorbent, Activated Aluminas, will 
not wear out. 

Write for the booklet Because Mois- 
ture Isn't Pink. Itdescribes Lectrodryers 
and how industries are using them. 
We will welcome any inquiry you 
might have regarding DRYness engi- 
neeriag. Pittsburgh Lectrodryer 
Corporation, 307 32nd St., Pittsburgh 
30, Pennsylvania. 


n England: Birlec, Limited, Tyburn Road, Erdington, Birmingham 
n France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI 
n Belgium: S. A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 


LECTRODRYER 


* REGISTERED TRADEMARK U 5S. PAT. OFF 
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WYANDOTTE 


CHEMICALS 


on 


Wyandotte 


For a dependable supply of caustic soda 


For over 64 years, Wyandotte has been a dependable producer 
of caustic soda. 

In the petroleum industry, where caustic is used principally 
for removal of sulphur compounds and other objectionable im 
purities, Wyandotte has long been a steady supplier. Through 
periods of long and short supply, Wyandotte customers have 
benefited from a dependable and reliable source for caustic soda. 


For safe, sure transportation of caustic 


Wvyandotte’s fleet of caustic tank cars contains the MA-4 caustic- 
proof lining. This lining prevents iron pick-up in transit 
assures purity on arrival! 

The cars are insulated to prevent solidification of liquid caustic 
in any weather. Each shipment is analyzed during loading to be 


certain your specifications are met. 


For help in caustic handling problems 


Wyandotte has had much experience in the economies of caustic 
handling. Skilled technical service men are available to help you 
They'll work with you in the construction of caustic handling 
and storage systems Contact Wyandotte today. 


W yandotte Chemicals Corporation WW yandotte, Michigan 
Offices im Principal Cities 


yandotte 
CHEMICALS 


The above alchemical svmbols represent lime 


stone, coal, and salt, basx ingredients used in the 

lime-soda process to obtain caustic soda These HEADQUARTERS FOR ALKALIES 

ancient symbols are portrayed in the entrance Soda Ash « Caustic Soda « Bicarbonate of Soda « Chlorine « Calcium Carbonate « Calcium Chloride « Glycols 
wav to Wvyandotte’s new research center Synthetic Detergents « Agricultural Insecticides « Soil Conditioners « Other Organic and Inorganic Chemical 
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UNIBESTOS INSULATING BLOCK 
for temperatures up to 1200° F. 


For flat or large-radius curved surfaces... 
ideal for large vessels or storage tanks 


UNIBESTOS insulating block is available in one standard 
length of 36”... four standard widths of 6”, 12” 18”, 36” 
... thicknesses of 1” through 3” in 14" increments. 


STOs 


pipe insulation insulating block 


high thermal insulating efficiency 
plus maximum structural strength 
In temperatures up to 1200° F. 


UNIBESTOS pipe insulation and insulating block guarantee 
high thermal insulating efficiency ... effectively withstand 
shock, heat, moisture, steam and acid fumes. Bonded 
Amosite Asbestos fiber provides maximum strength . . . will 
not crack, crumble or powder, yet is easy to cut, saw or miter. 
New single-layer application method with UNIBESTOS 
reduces working time considerably as compared to multiple- 
layer applications. A wide range of sizes and thicknesses 
makes application easy. ..saves time and labor. Positive 
heat-seals between sections eliminate caulking of joints. 
UNIBESTOS can be removed and reapplied without 
damage. Where repeated access to bolting was necessary, 
records show reapplication of at least 25 times. 


UNIBESTOS PIPE INSULATIONS 

(half-rounds or cylinders) 
No. 750 for temperatures up to 750° F. 
No. 1200 for temperatures up to 1200° F. 
UNIBESTOS pipe insulation is made in 3-foot lengths 
as standard for pipes from 1%" through 24” diameter, 
in thicknesses through 4”. Special sizes available on a 
made-to-order basis. 


UNION ASBESTOS &@RUBBER COMPANY 
332 South Michigan Ave. Chicago 4, Ililinois + Dept. PR-9 


Perroteum REFINER —lI ol. 33, No. 9 
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ae Ge) The Texas Company 
ae Uses ELECTRUNITE 
Heat Exchanger Tubes 


ew 


oe aul 


The tubes in that bundle are on the job in the Lockport, Illinois, refinery of 
The Texas Company. 


The Texas Company uses Republic ELECTRUNITE Heat Exchanger tubes. They 
stand up well under the severe service required in refinery operations. 


Part of the reason is their quality. Republic controls this quality from ore to 
finished product. All along the way, there are checks for quality of the steel 
used, the manufacturing operations, right up to the final chigplag. They are 
made in accordance with ASTM Specification A-214 or to customer's require- 
ments. 


Many of the country’s largest refineries use dependable ELECTRUNITE Heat 
Exchanger Tubes. Some ep vhe have been enjoying the advantages of these 
tubes for more than twenty-five years. Next time you buy heat celimaet or 
you're re-tubing, call your Republic district sales office and get the complete 
story. Or write for a copy of the new booklet HEC-1. 


REPUBLIC STEEL CORPORATION 
Steel and Tubes Division 


220 E. 131st Street, Cleveland 8, Ohio 
GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


Other Republic Products include Carbon, Alloy and Stainless Steels — Bolts and Nuts, Steel and Plastic Pipe, Heat Exchanger Tubes 


\ 


ftem# 


cr 


1934 
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When a man makes his choice 
between two equally fine quns, 
he knows that, in the field or at 
the traps, there stil will be 


-»» ENOUGH DIFFERENCE 


TO MAKE ALL THE DIFFERENCE 
o 


The same thing is true of many equipment purchases he makes for his 
business . .. heat exchanger tube being no exception. Many Scovill customers, 
for example, will tell you that Scovill’s ultra-modern Continuous Casting process 
makes all the difference in the performance of our Phosphorized Admiralty Heat 
Exchanger Tube. The material is sounder . .. more uniform in chemical com- 


position. Phosphorus content is uniform, optimum, most effective. 


Scovill’s outstanding Technical Application Services frequently give 
recommendations that make a// the difference in the way a tough installation pays 
out. The potential savings are well worth looking into. Ask us to prove it. 
Scovill Manufacturing Company, 99 Mill Street, Waterbury 20, Connecticut. 


Phone Waterbury 4-1171. 


SCOVILL 


HEAT EXCHANGER TUBE 


Phosphorized Admiralty *& Admiralty * Arsenical Admiralty * Muntz Metal *& Navel Brass *& Red Bross, 85 *% Deoxidized Copper 


Arsenical Copper *® Copper Nickel, 10°. & 20°. *% Cupro Nickel, 30°, * Aluminum Bross *%& Aluminum Bronze, 5°, *%& Duplex Tube 
7sce 
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PROTECTING 
PIPING SYSTEMS IN THE 
WORLD'S FINEST BUILDINGS 





Williams-Hager 


—__—_— FLANGED 


Ss lon 


CHECK VALVES 


Piping systems of some of the world’s most 
famous buildings are ‘‘safe and silent’’— 
free from the damaging vibration and noise 
caused by water hammer—due to the 
installation of Williams-Hager Check 
Valves. This is a high tribute, you will 
agree, to their superior quality and de- 
pendability. A tribute, which we believe 
makes them worthy of your consideration 
when specifying check valves for assured 
protection of your piping systems. 


Write for Bulletin 654 
SIE? eer CLISIEY 
THE WILLIAMS GAUGE CO., INC. 


due (Abtent 1640 PENNSYLVANIA AVE. PITTSBURGH 33, PA. 
I ! buat TT Established 1886 
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he 


Nbr famous Luldings antl Holly 


IN WHICH WILLIAMS-HAGER VALVES 
HAVE BEEN INSTALLED 


Pentagon Building, Washington, D.C. 
Hotel Statler, Los Angeles, Calif 
Merchandise Mart, Chicago, Ii! 
Hotel Conrad Hilton, Chicago, Il 
Empire State Building, New York, N.Y 
Hotel Waldorf Astoria, New York, N.Y. 
Alcoa Building, Pittsburgh, Pa 
Hotel Drake, Chicago, Ill 
525 Rockefeller Center Buildings, New York, N.Y 
Wom. Penn Fidelity Philadelphia Trust Building, Philadelphia, Pa 
Place Hotel Astor, New York, N.Y 

Metropolitan Life Insuranee Building, New York, N.Y. 

Building, Hotel Sherry Netherlands, New York, N a 

Pittsburgh, Prudential Life Insurance Building, News NJ 

Pa Chicago Tribune Building, Chicago, I) 
‘ Federal Reserve Bank Building, € h icago, Ill 

New England Mutual Life Insurance Building, Boston, Mass. 
Standard Oi! Building, Chicago, Ill 
U.S. Steel Corp. Building, New York, N.Y. 
Daily News Building, Chicago, III 
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WHEN 
OXIDATION 
IS A 
PRIME FACTOR 


Qotimum tube 
for the fb = 





(How pate)*r (sp.ve/ Dx 


(pressure) x (diameter) Callow 


Tube Selection Cannot be Reduced to a Formula 


When any metal is exposed to high temperatures, 
it burns. Slow burning is called oxidation and in the 
process scale forms on the metal being burned. If the 
process continues the scale will flake off, causing loss 
of metal. 


One of the major benefits resulting from alloying 
chromium with iron is greatly increased resistance 
to oxidation at high temperatures. A tight surface 
layer of chromium-rich oxide is formed and this layer 
retards oxygen diffusion. Tests have shown that re- 
sistance of chromium alloy steel to oxidation is 
directly proportional to the chromium content of the 


—even a complicated one 


alloy. The chart below compares relative oxidation 
resistance at 1200 F of stainless and carbon steels, 
as determined by scale loss on heating 250 hours. 
But only an expert can properly evaluate all of the 
elements that make up the best analysis to match the 
requirements of your specific tubing application. 
There is no substitute for the kind of experience with 
these problems you'll find at B&W. 

To get the most benefit from B&W’s long experience 
in matching tubes to jobs, call on Mr. Tubes, your 
nearby B&W Tube Representative. He can help you 
make the best choice. 


GRAMS LOSS—250 HOURS AT 1200 F 





CROLOY 18-8S (18% Cr, 8% Ni) P 


/ 
{ 


T 
NO LOSS 
= | 








CROLOY 12 (12% Cr) > 


CARBON STEEL > 


ees THE BABCOCK & WILCOX COMPANY 


TUBULAR PRODUCTS DIVISION 























Beever Falls, Pe. —Seamiess Tubing; Welded Stainiess Steel Tubing 


Allience, Ohie— Welded Carbon Stee! Tubing 


TA-4060(P) 
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° the original clip 
Tightest gate valve... valve with the NEW 


-». you ever used! non-siip’ 
handwheel* 


hin g-clip 


It closes tight . . . it stays tight . . . and here 
are four good reasons why: 


The new Non-Slip Handwheel provides a 
firmer, more comfortable grip for closing — 
even when the operator’s hands are wet or 
greasy. 

The body provides unusual ruggedness — 
protects the valve against distortion from 
wrenching or pipe stresses . . . and the steel 
clip permits quick disassembly and reassembly. 


Extra thread length prevents pipe ends from 
jamming against diaphragm or seat rings to 
force them out of line. Threads accommodate 
both A. P. I. and standard threaded pipe. 


Stemalloy* stems, in the Iron Body Bronze 
Mounted patterns, have amazing resistance to 
thread wear. Millions are in use, and not one 


has ever been returned due to wear failure. 
LUNKENHEIMER 
Ask your Lunkenheimer Distributor 
about “King-clip” —- the original 
Lunkenheimer clip valve with cast-in 
drain channels and a bonnet-thread 
bushing for perfect stem alignment. 
For full details, request Circular 561 
from your distributor or The Lunken- 
uate heimer Company, Box 4360G Cincin- 
nati 14, Ohio. 


BRONZE IRON STEEL * Patented 


THE ONE VCO NAME IN VALVES 
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Welded-In Tubes in High Pressure Service... 





One of the greatest problems in operating high pres- 
sure feedwater heaters in modern super-pressure power 
plants is failure of expanded tube joints. In 194; 
Lummus pioneered the field in welding monel tubes 
to steel tube sheets in feedwater heaters, Two such units 
were built for the city of Lansing, Michigan, designed 
for 1200 psi. These units have had no failures in seven 
years of operation, 

Lummus now has developed a procedure of welding 
copper nickel tubes to steel tube sheets Subjected to 
terrific pressure and temperature tests, the welded units 
have gone through many cycles with excellent results 
Lummus has also made one installation, in service now 
for over six months without a failure, having a design 
pressure of 2900 psi, and requiring over 30,000 70-30 
cupro mie kel tubes welded into steel tube sheets 

The unit shown above, with a design pressure of 2.000 
psi, is being fitted with 70-30 cupro nickel tubes. Sur 
cessful installations have also been made with 80-20 
cupro nickel tubes 

Welding-in of tubes eliminates the possibility of tube 


years without a failure 


joint failure because of fabricating inaccuracies, tube 
irregularities, nickel oxide deposits from annealing op- 
erations, and excessive tube hardness. Welding-in makes 
possible the use of heavy wall tubes which cannot be 
satisfactorily expanded, 


Your inquiries are invited, 


THE LUMMUS COMPANY, Heat Exchanger Divi- 
sion: 385 Madison Avenue. New York 17, N.Y. 
Atlanta * Boston * Chicago * Rock Island 
Detroit * Houston * Tueson * Tulsa * Salt Lake City 
Minneapolis * Pittsburgh * Rochester * Albany 
St. Louis * San Francisco * Wayne (Phila.) * Athens 
* Manila * Toronto 
Mexico City 


* Cincinnati 


Buenos \ires * Honolulu - Lond on 
Paris * Rome * Lima * San Juan. P. R. + 
Fabricated Piping Division Plant at East Chicago. Ind. 


Steam Surface Condensers * Evaporators * Extraction 
Bleeder Heaters * Steam Jet Aur E jec tors * Steam Jet 
Ri frigeration = Barometri Conde nsers °* Hleat / Y- 
changers for Process and Industrial Use * Process 


. Pipe Line Coolers 


Condensers 


LUMMUS 


THE LUMMUS COMPANY HEAT EXCHANGER DIVISION, 385 MADISON AVE. NEW YORK 17, N. Y. 


HEAT EXCHANGER DIVISION 
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Sulfurie acid goes hungry here 


Takes a pretty tough alloy to keep sul 
furic acid on a starvation diet 

Yet these 8” gate valves of corrosion 
resistant Aloyco 20 do just that. They con 
trol the acid flow to four large absorbing 
towers in U.S. Industrial Chemicals’ new 
$00-ton acid plant. Built by Leonard Con 
struction Company at Tuscola, Illinois, it 
supplies acid for National Petro-Chemicals 


Corporation and the general market 


Aloyco 20 valves are standard throughout 


the plant for handling sulfuric acid 


Here, as in scores of industrial process- 
ing plants, Aloyco Valves speed the flow 
of chemical progress. Alloy Steel Products 
Co., Inc., 1301 West Elizabeth Avenue, 
Linden, New Jersey. 44 

ae aunmiveg, i 
VALVES 
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WESTON all-metal THERMOMETERS 


ees (with Multiple Helix*) 


Here's another typical example of how large processing plants have 
solved temperature checking problems, and cut thermometer costs 
besides. With a WESTON dial-type thermometer at every checkpoint, 
temperatures are read at a glance in far less time, and with far 
greater accuracy. Their sturdy all-metal construction resists breakage, 
gives them far longer life on operating equipment. And the exclusive 
WESTON multiple helix employed assures dependable accuracy during 





all this long life 


Available in a broad selection of types, sizes, ranges and stem lengths, 
WESTON thermometers are today standard on all types of mobile and 
Stationary equipment and machines, large and small; as well as on 
piping, conduit, ducts, etc. Ask your distributor, or local WESTON rep- 
resentative for complete information, or write for descriptive bulletin 

WESTON Electrical Instrument Corporation, 614 Frelinghuysen 
Avenue, Newark 5, New Jersey 


*This WESTON-made sens- 
ing element is the more 
costly, non-sagging, multi- 


ple-helix. Carefully aged 
over a brood temperature 
range for long periods, it 


assures better accuracy, 
over a longer fife 


I Il 
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This Milton Roy graphic panel provides cen- 


CONTROLLED weteed niet end sostiotng of $8 tte 
VOLUME PUMPS «dete Gulch 
ARE 

FLOW-CONTROL 


INSTRUMENTS 


>. oS 
oh tat “tt! 


/ ’ 


Typical “aiROYmetric” Controlled 


Volume Pump. Air-powered pumps 


paneretigen weigh ARTIC AES: MILTON ROY GRAPHIC PANEL CONTROLS CONTINUOUS PROCESS 


to 405 gallons per hour against 
pressures up to 25,000 pounds per Flow controllers, ratio controllers and final control elements... 
squore inch. Capacity can be varied these are the functions performed by 23 Controlled Volume Pumps 


manvolly or automatically. in automatically controlling a continuous process. 


This graphic panel— installed after full study and pilot plant testing — 
provides centralized control and monitoring of all 23 Controlled 
Volume Pumps used in the process. Some of these pumps control the 
flows and maintain the ratios of process streams. Others are used as 
final control elements, controlling the flow of catalyst in response to 
process demand, as dictated by the reactor temperature controller. 


Milton Roy Controlled Volume Pumps are flow-control instruments 
that can solve your flow-control problems. Our Engineering Services 
include detailed recommendations on pumps, process instrumentation, 
accessories, panel design and construction. 


Reference Literature: Write for Application Engineering Data Sheet 

A-54-2 “Instrumentation of a Continuous Reactor’ and Bulletin 

1053 “Air-Powered Controlled Volume Pumps.” 

See the MILTON ROY EXHIBIT 
BOOTHS 131-136 
First International Instrument 
Congress and Exposition MILTON 
PHILADELPHIA —SEPTEMBER 13-24, 1954 ‘ , Engineering representations 5 Me 
— r 3 United States, Canada, Mexico, Europe, 
{ Asia, South America and Africa. 
4 
J 


COM PANY 


Manyaliiung Sapiens i315 £. MERMAID LANE + PHILA. 18, PA. 


CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 
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ON THE JOB 
DAY AND NIGHT- °, 


Low-Cost, at ft 
ide Purchased Electric Power is 
the Petroleum Industry's 
biggest bargain; its 
cleanest and most efficient 
servant (notice spotless con- 
trol room). In every phase 
of production — from well 
to refinery — PEP* proves 


its superiority, dependa- 
bility and its economy. 


*Purchased 
Electric 
“a Power 


PRODUCE MORE 
IN “S4 WITH 
PURCHASED 
ELECTRIC © 
POWER! 


Tem 


CALL YOUR NEAREST ELECTRIC SERVICE COMPANY for more 


’ facts, or address your request to P. O. Box 2771, Dallas, Texas 


etroleum lectric ower association 


ORGANIZED in the interest of greater service to the petroleum industry 


e Readers’ Service Cards, last page REFINER 


























N J E C T aco A H EA D Sure = of EFFICIENT 
0 f T R 0 U B L E Corrosion Protection 


Injection of Visco Anti-Corrosion Chemicals ahead of 
trouble spots in refinery lines and equipment is a sound, 
low-cost prescription for effective corrosion control. This 
is the way Visco Anti-Corrosion Chemicals work: They 
form a tough, monomolecular film on metal surfaces by 
adsorption to the metal. The film is highly resistant to 
corrosive gases and liquids encountered in refining, and 
is maintained by small dosages at intervals, or in propor- 
tion to throughput rates. Other important characteristics 
include high temperature stability, no emulsion-forming 
tendencies, and no catalyst poisoning or color effects on 
finished products. 


Detailed data on Visco Anti-Corrosion Chemicals for 
“ ' Proof of Corrosion Control 
othe ugg will be sent promptly upon request. Ph: is dedi dite on euedin wate 
y consists of accurately weighing small metal coupons 
before and after placement in process lines. Your 


VISCO PRODUCTS COMPANY ee ee reer, eee eae Se 
INCORPORATED proving the effectiveness of Visco corrosion control 
2600 Nottingham ot Kirby in your equipment . . . with no obligation to you. 
Hovston 5, Texas + Telephone MA dison 0433 Write or phone for action now. 





Liaw CONSISTENTLY EFFICIENT OIL INDUSTRY CHEMICALS 
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psco FNGINEERED 


Ke SOLVE ANY 


HEAT-EXCHANGER’PROBLEM 


Standard-design or tailor-made, ADSCO 
heat exchangers are engineered and manu- 
factured to fit the exacting needs of ADSCO’s 
industrial customers. Upon receiving a set 
of thermal conditions from a customer, 
ADSCO first applies its many years of experi- 
ence to the design of the exchanger. And then 
into the manufacture goes all the know-how 
which ADSCO has ac uired durin y its 75 A type of ADSCO heat exchanger widely used in industrial plants 
‘| — ei j 4 | he : ‘ is the float-head, split-ring heat exchanger shown above. It is used 
years. The result is an exchanger which is not dis tase, ceaiien. on cniaiahideak ai Giveneaienndane 
“almost right” but exactly right, a unit of the Shells can be of steel or a non-ferrous metal with either steel ot 
utmost efficiency... Investigate this specialized non-ferrous tube sheets. Tubes of the removable tube bundle vary 
ADSCO service. You'll find it is low-cost, yet in size from ¥g" O. D. to 1%" O. D. The pitch can be square or 
ies ef ‘ ag de rectangular, depending on the fouling conditions and cleaning re- 
everywhere carries the ADSCO mark of quirements ADSCO heat exchangers are manufactured in confor- 
quality which since 1877 has made ADSCO mity with ASME code for unfired pressure vessels. 


a leader. 


LL/ lak: 
(G «a 


Expansion Joints... Separators . . . Meters’. . . Steam Traps . . . Heat Exchangers . . . Strainers 


AMERICAN [ISTRICT STEAM (COMPANY, [ NC. 


cla bas Senelaaee a. 
NorTH TONAWANDA. NEW YORK 
PLANT 


NORTH TONAWANDA, N.Y. — RICHMOND, CALIF 


y pte mibrye A i954 PeTROLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page 








@ Complete plants or units 
designed with full understanding of the 


processes involved... utilizing a wealth 


of past experience, complemented by the 
most up-to-date techniques and selection 
of equipment. 

Our design staff consists of process engi- 
neers thoroughly experienced in all phases 
of petroleum refining, petrochemical 
developments and many organic and in- 
organic processes. These key men are 
complemented by engineers specializing in 
mechanical, electrical, steam, structural, 
instrumentation and the other corollary 
phases of engineering. 

Our complete services are listed below. 
However, unlike many in the field, we 
offer any of these independent of the rest. 
In other words, our service is as complete 
as the client wishes. 


STEP BY STEP TO COMPLETION 
aM 





Technical and economical evaluations in Detailed development of flowsheet with Complete mechanical design, including 
cooperation with client's staff. sizings and ratings of major and avuxil- details of all auxiliary services. 
SCC iary processing equipment. 





\ 


Purchasing, expediting a al i erection of the project. - in start-up operations; B 


scheduling of all materials and equip- ing with owner's staff in an advisory 
ment. capacity. 
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Other projects, already completed and in operation or under construction, include plants 
and units for the Recovery of Aromatics from Petroleum Stock «Separation of Para Xylene « 


Synthetic Methanol Refining + Naphthalene Purification «Recovery of Acetic Acid + 


Recovery of Ammonia « Catalytic Polymerization « Gasoline Treating « Ethyl Alcohol 


Refining 


BADGER MANUFACTURING COMPANY 


230 BENT STREET, CAMBRIDGE 41, MASS. * 60 EAST 42nd STREET, NEW YORK 17, N.Y. 
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operates with ‘round the clock safety 


for inspection and cleaning as often as 
needed. And thanks to its 60,000 cu. ft. per 
hr. Kemp Inert Gas Generator, Sunoco en- 
joys exact analysis inert production that 
meets all its purging requirements. 


There's no one word that strikes terror in 
the hearts of oilmen everywhere more quickly 
than F-I-R-E! To combat this threat at the 
Sun Oil Co.'s giant refinery at Toledo, Ohio, 
constant vigilance, checks and inspections 
are the answer. And the liberal use of inert 
gas for purging pipelines, tanks and crackers 


is essential to this safety maintenance 


Kemp selected to do the job 
When plans called for doubling plant pro 
duction in 1950, a new Kemp Generator (see 
above) was installed to insure adequate inert 
gas production. Fast-starting, easy-to-oper- 
ate, this Kemp unit more than filled the bill. 
Today tanks and lines are periodically purged 


For more data on advertised products, use Readers’ Service Cards, last page 


Let Kemp heip you, too 

If you have a purging or blanketing problem, 
why not let Kemp Engineers give you the 
same helpful advice used so profitably at Sun 
Oil’s Toledo refinery. It costs you nothing to 
investigate. And it may save you money. 
Find out how Kemp’s wide range of depend- 
able, low-cost Generators (complete with the 
latest fire checks and safety devices) offer 
you the best way to solve your problems. 


Photo above shows close-up 
view of Kemp Industrial Car- 
buretor, the heart of every 
Kemp installation. Assures 
complete combustion... with- 
out waste, without tinkering. 
Reduces installation costs, 
simplifies maintenance. 


For more complete facts and technical 
information, write for Bulletin 1-10 to: 
C. M. KEMP MFG. CO., 405 E. Oliver 
Street, Baltimore 2, Maryland. 


TT INERT GAS GENERATORS 


CARBURETORS - BURNERS + FIRE CHECKS 


METAL MELTING UNITS - 
ORYERS + 


ADSORPTIVE 
SINGEING EQUIPMENT 


PerroteumM REFINER—! 





Petroleum Chemicals 


1. Leaves no deposits 
Being ashless, Du Pont Fuel Oil Additive No. 2 leaves 
no combustion chamber deposits to cause operating 


difficulties. 


2. Gives added flexibility 

To help you gain added flexibility and capacity in 
diesel fuel production, Fuel Oil Additive No. 2 en- 
ables you to blend cat-cracked and straight-run stocks, 
without sacrificing stability in the blend. 


3. Upgrades heavy oils 

This additive can help you upgrade your heavy dis- 
tillate fuel oils because it allows a certain amount of 
these heavy oils to be blended in the diesel fuel 
without affecting filterability. 


4. Prevents clogging 

Du Pont Fuel Oil Additive No. 2 not only retards the 
formation of insoluble residues, but also reduces the 
particle size of those insoluble residues that are 


formed and thus reduces clogging of diesel filter 
screens. Highly concentrated, Fuel Oil Additive No. 2 
will produce desired results at the lowest possible cost. 
Storage tests show that in all cases this additive— 
originally developed as a stabilizer and dispersant 
for distillate heating oils—gives best results when 
added at the refinery to freshly prepared stocks. 
Free samples and more detailed information on 
Fuel Oil Additive No. 2 are available from any 
DuPont Petroleum Chemicals Division representa- 


tive or regional office. 


OU PONT 


16 v5 pat orf 
Better Things for Better Living 
« « « through Chemistry 


Petroleum Chemicals 


E. |. DU PONT DE NEMOURS & COMPANY (INC.) 


vision * Wilmington 98, Delaware 


Regional § 
Offices: ( 


IN CANADA, ¢ dian tnd 
OTHER COUNTRIES: Petroleum ¢ 
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EXPLOSION-PROOF 
and DUST-TIGHT 


WAZAROOUS 


For added safety in hazardous locations specify 4 
from this rapidly expanding quality line of a 4 
explosion-proof and dust-tight Pylets which 
the Pyle-National Company is constantly de- 
veloping to meet the growing needs of industry. 
All explosion-proof and dust-tight Pylets are 
designed in accordance with Underwriters’ Lab- 
oratories requirements for electrical devices f } 
used in hazardous locations as defined in Article j 
=r 
500 of the National Electrical Code. fi | \ 
The substantial construction and high qual- 
ity of materials and workmanship insures added 
safety, uninterrupted service and long life. 
Consult your Pylet Catalog 1100 for complete 
listings of Explosion-Proof and Dust-Tight 


Pylets sold through electrical distributors, 


THE PYLE-NATIONAL C 


District Offices and Representatives in Principal Cities of th 
SINCE 1897 Export Department Internets »nal Railways Supply Co, 30 Ch 
SINCE Canadian Agent The Holden Co., Ltd, Mont 


PLUGS AND RECEPTACLES « FLOODLIGHTS « TURBO-GENERATORS «+ GYR 
PerroLEUM REFINER 
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THE £77777 Continuous 


WAX MOULDING MACHINE 





te 


- 
Mig?” 


oa 


Mechanized moulding — maximum efficiency — minimum labor and space. 


What is it costing you to be without one? 


— Liber A Greer Wax Moulder increases pounds of wax slabbed 


per manhour 3 2 to 5 times over conventional batch processes. It auiomat- 
ically deposits, cools, and demoulds up to 15,000 pounds per hour of 
10-lb. cakes. 


Sewr peace . . . more valuable than ever, and a Greer Wax 


Moulder uses only approximately 1/10th that occupied by usual batch 
processes of equal capacity. 


Phoducl” Uniformity and Upgpearance 


Cakes are held within 2 of 1% in weight for a given setting by the 
volumetric depositor in a@ Greer Wax Moulding Machine. You'll get 
improved appearance and cleanliness of cakes, too. 


Compare these profit-building advantages with your present 
wax-slabbing process, then get all the facts on the 
Greer Wax Moulding Machine. There is no obligation 


J. W. GREER COMPANY 





WILMINGTON, MASSACHUSETTS 


Sales Engineering Offices: New York, N. Y., Chicago, Ill., San Francisco, Calif. 
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An unbeatable team for temperature measurement 


DYNALOG RECORDERS 
and DYNATHERM BULBS 


You can’t beat this Foxboro Dynalog- 
Dynatherm combination for insuring 
better temperature measurement on any 
job between—100° and +600°F. It gives you 
every advantage of speed, accuracy, long 
any 


leads, simple installation, economy, and 


freedom from maintenance. This is why: range 
. 


The Dynalog Electronic Recorder has an 

exclusive variable-capacitor measuring sys- | og e 

tem which eliminates slidewires, gears, bd a ?’em 
cables, high speed balancing motors... no O 

dead space, no batteries to standardize, no gg 100 

motors to service. Standard full-scale pen 

speed only 3 seconds. Sustained accuracy | | 

4 of 1°, quaranteed. Available for spans as Ca red. 


narrow as 5°F. with full-accuracy calibration. 


The Dynatherm Resistance Bulb has unique . ALL @ oF. 


features including metal-to-metal end-contact 
which, when installed in a well or socket, 
gives a speed of response unsurpassed by 
any other similarly protected temperature- 
sensitive element. Exceptionally rugged and 
permanent in calibration. 


These are only a few of the important 
advantages of this better temperature 
measuring system ... available also for 
control of temperatures, or with Multi- 
Record Dynalog Recorder for up-to-6 
records on one chart. Write for illustrated 
bulletins, The Foxboro Company, 749 
Neponset Ave., Foxboro, Mass., U.S.A. 


OXBOR INSTRUMENTATION 
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- Here’s motor superiority 
you can see 


It takes 6 bolts 
not just 4 
to give full bearing 
protection 


Y\HE TWO EXTRA BOLTS in the end 
housing of every Allis-Chalmers 
ball bearing motor are the proof of 
extra protection against bearing fail- 
ure. These are the bolts that hold 
the bearing cap tightly in place 
against the inner face of the bearing 
enclosure. This cap, with its close 
running clearances, keeps grease 
from the interior of the motor . 
retains an ample supply within the 
bearing enclosure . . . protects the 
grease and the bearing against con- 
tamination from dirt and moisture. 

At the outer side of the bearing, 
double labyrinth seals keep grease 
in, also keep dirt out. What’s more, 
large grease reservoirs act as addi- 
tional dirt traps. 

Result? Allis-Chalmers motors 
pay off in longer, trouble-free bear- 
ing life, lower motor maintenance. 

ALLIS-CHALMERS ‘NORWOOD WKS 


Get all the facts . . . judge for yourself — Compare Allis-Chalmers motors 
with other motors. Get the six-bolt construction that gives you complete bear- 
ing protection. For proof, see your Allis-Chalmers Office or Authorized 
Distributor, or write — Allis-Chalmers, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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Gre literally 
USe th 


than blazes : “tougher 


: Why? B 
eca ey are individy- 


ally designed for the job 


BIGELO 
7 . 


W- L IPTAK 4 "WW Otalion 


You'll find that versatility is an inherent quality 
in B-L's design for furnace walls and arches. 
Thermal problems—erosion hazards—de- 
sired end results—are factors that govern 

the final design. That’s why you see so 
many B.-L installations through industry. 

After all, they provide long, depend- 

able service at a low, low cost. 


More information? Write today. 


*REGISTERED TRADE MARK 


BIGELOW-LIPTAR /o:potation 


AND BIGELOW-LIFPTAK EXPORT CORPORATION 
2550 WEST GRAND BOULEVARD, DETROIT 8, MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
In Canada: BiGELOW-LIPTAK OF CANADA, LTD., “Jorents, Ontarie 


ATLANTA + BOSTON + BUFFALO + CHICAGO + CINCINNATI + CLEVELAND + DENVER + HOUSTON + KANSAS CITY, MO. + LOS ANGELES » MINNEAPOLIS + NEW TORK 
PITTSBURGH + PORTLAND, ORE. « ST. LOUIS « ST. PAUL « SALT LAKE CITY + SAN FRANCISCO + SAULT STE. MARIE, MICH. + SEATTLE + TULSA + VANCOUVER B.C 
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impeller wheels are located accurately on 
shaft with sleeves and are mounted with 
light shrink fit. Bores are ground to size, 
Lock nuts prevent axial movement. 


Impeller construction provides unobstructed 

passage of air or gas. Impellers are fur- 

nished in riveted or welded types, as de- Sealing during operation is pro- 
termined by impeller dimension. Note vided by oil pressure seals. A 
that in riveted impeller wheels, rivets are carbon ring seal prevents leak- 
integral with, and milled from, blade stock. age when blower is not running. 


load bearings are externally located for 

easy maintenance. They are split on the 

horizontal centerline for easy rotor re- = 

moval. They consist of a cast-iron shell Casing is heavy cast iron, alloy, 
with removable, babbit-lined steel inserts. or forged steel. 





Why these blowers can run 


for years without 


The key to “round the clock” performance in fluid 
catalytic cracking plants is quality, as illustrated 
in the features above. 

For highly dependable, low maintenance air and This Allis-Chalmers four-stage centrifugal blower 
gas handling equipment, as well as motors and con- supplies 24,000 cfm to the catalytic cracking 
trol, call your nearby Allis-Chalmers office, or write tower of an eastern refinery on a 24-hour-a- 
Allis-Chalmers, Milwaukee 1, Wisconsin. A-4465 day basis, month in and month out. 


ALLIS-CHALMERS (<> 
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HOW CLAD STEEL TEAMWORK 
CUTS CORROSION AND COSTS 











Selecting material for this two-stage refinery 
unit was a double-tough problem. The upper 
section of the atmospheric tower had to with- 
stand the corrosive action of condensing min- 
eral acids and organic chlorides . . . the lower 
part had to handle corrosive asphalt crude con- 
taining up to 2.50%, sulphur concentrations, The 
vacuum still had to process a lube cut at 750°F. 
The equipment builder solved the corrosion 
problem economically by teaming up two clad 
steels: Monel-clad for the upper part and stain- 
less-clad for the lower part of the atmospheric 
tower, and stainless-clad throughout the vac- 
uum still 

With economical clad steel—a layer of solid 
high alloy permanently bonded over its entire 
surface to a low-cost carbon-steel backing plate 

there is no possibility of seepage or crevice 
corrosion .. . no costly maintenance or down- 
time .. . no equipment failure. In addition, clad 
stecls assure resistance to thermal shock, flexi- 
ble efficient operation, low first cost and easy 
economical field erection, 

Equipment values like these also result from 
another kind of teamwork. Sound engineering 
and modern fabricating techniques can take ad- 
vantage of the versatility of clad steels. You will 
find that it pays to consult your fabricators 
early in your planning for tanks and pressure 
vessels. They can work with your engineers and 
consultants, translate ideas into the specialized 


equipment you require, 





ol 
we 
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Iwo clad steels combine specialized talents to lick 
corrosion in this 20,000-barrel-per-day refinery unit 


isk one of your fabricators to show you the new Lukens clad steel 


“Equip for New Profits.” Here—in full color and sound—ar 


movie, 
factual accounts ef how clad steel equipment brings new economies 
The story can suggest new ideas to everyone concerned with production 
efficiency. Or contact Manager, Marketing Service, Lukens Steel Com- 


pany, 681 Lukens Building, Coatesville, Pennsylvania. 


CLAD STEELS 


STAINLESS-CLAD - NICKEL-CLAD - INCONEL-CLAD~- MONEL-CLAD 


PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEELS AVAILABLE ANYWHERE 


PerroL.euM REFINER 33, Lie 





Lo] t] fel ae: Tele) 4 


on 
Equipment — Materials — Processes.. 


for the 


———— —a 
File fer Tor the industry 


e ex ore ochem 
——————— 





‘ me 
f Natural a 
——_—— 


For fast, accurate buying decisions, 
reach for the Refinery Catalog. Hun- 
dreds of manufacturers have their 
equipment and services catalogs filed 
between its covers. Here’s the infor- 
mation you need for adequate com- 
parisons. Cross-Indexed for easy ref- 
erence. 

You will save time by using the Re- 
finery Catalog as your guide to wise 
buying decisions. 

THE 
UNIVERSAL 


EFINERY GUIDE FOR 
GUIDE FOR 
REFINERY 


BUYERS 
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The Mail Box ... 


Keep Up Good Work! 





u have at al 

B x” which men 

If you will check 

term cotch” should be capitalized 

ince it is registered with the U. S. Pat 
ent office 

I really must also let you know that 

1 enjoy each copy of the REFINER 

that I receive Particularly valuable to 

me as a design engineer are your ar 





ticles on mechanical design sucl is heat 
transfer, toundatior piping stresse 
et | usually remove certain articles 
irom each tissue to retain as reterence 
material, Your presentation on manu 
facturer's products and services are 
utilized extensively also. Keep up the 
od work! 
Russel A. Holcomb, 
Standard Oil Company (Indiana) 
72 Washingtor 


Gary, Indiana 


> > > 
Mixing Reprints on Way 
lo The Editor 

| have just received a copy ol PETRO 
LeUM REFINER for August and am glad 
to see that my article on “Mixers for 
Large Tank Blending” is set up so nicely 


In filling my order for reprints will | , ; 
you please see that the titles for Fig- | eliminate 


ures 4 and 5, page 103 are interchanged? | ° 
They appear incorrectly although th compression 


text properly refers to each figure 


J. H. Rushton, pulse-beat 


Illinois Institute of Technology 


Technology Center, or 


Chicago 16 Pulse-beats indicate a healthy heart, 
Ed’s Note—Woops, another Gremlin but in the refining industry, pulse-beats 
p ) 
ite! The correction has been made im the or pressure surges indicate an inefficient 
reprints and we are also using an Errata | sur es The Stendardaive Blow 
n this issue. You will be mterested im | 14 compressor. e Slandardatire biower 
hearing that Ethyl Corporation also has assures refinery users a blower 
plac - a large order for He too “— completely free of compression 
menting we were quite impressed with rl : 
the Bisshton article” shocks and fluctuating pressures. 
" The Standardaire achieves this 
Jackson Questioned important feature by its cycloidal 
lo the Editor form, screw type rotors which draw 
Your June, 1954 issue of th the air or gas in and discharge it 
ruM REFINER 
; : lack smoothly from the pockets which 
form between the rotors. 
To move more gas or air with less 
wear, and lower maintenance and 
power costs, specify the Standardaire 
Blower. Write today for Bulletin B-154. 


BLOWER-STOKER DIVISION 


READ STANDARD Boke 


CORPORATION 


Read Standard also manufactures a 
complete line of chemical mixers 
for laboratory and industrial use 

For information write, 
Read Standard Corp., York, Pa 
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2 REFINERY SAFEGUARDS 


TRET-0-LITE KONTOL 


DESALTING PROCESS CORROSION PREVENTIVES 


Tret-O-lte KONTOL 


Kontol liquid organic corrosion pre- 
Specified by leading refiners be- ; q g vee 
see ventives have proved effective and 
cause of its low initial cost, ease : : ‘ 
7“ ie economical as refinery anti-corro- 
and rapidity of installation and low , V 
RRB ere: eat Rie sion measures. Very easy to apply, 
4 ir -res - . 
ee : they effectively protect carbon steels, 
salt treating results are unsurpassed 
. as well as alloys. 


For complete information on these refinery safeguards, write or call 


TRETOLITE COMPANY 


A Division of Petrolite Corporation 


369 MARSHALL AVENUE, SAINT LOUIS 19, MISSOURI 5515 TELEGRAPH ROAD, LOS ANGELES 22, CALIFORNIA 


Chemicals and Services for the Petroleum Industry 


DESALTING « DEMULSIFYING « CORROSION PREVENTING 
TKR 84-44 WATER DE-OILING «+ SCALE PREVENTING « PARAFFIN REMOVING 
PeTROLEUM REFINER—I'o 
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The Mail Box ... 


superimposed over footings may 
be used in computing the moment ot 
stability due to dead load.” 

In other words, using the leeward edge 
of the footing as an axis of rotation, the 
moment of the total dead load divided 
by the moment due to wind load, should 
not be less than 1 which we might 
eall an overturning or stability factor 
Only in rare cases does this limitation 
produce positive soil bearing through 
out the footing 

Answer: Most specifications 
F of S of 2—depends on the 
specifying 

ANCHOR 
used in the 
well illustrated 
bolt unit employed is 
debatable and most text 
and specications care fully avoid the 
It is true that the AIS Specifications 
permit an unit 
334% percent for members 
tions carrying wind 
believe it 1s general 
designers to make 
20,000 psi, with a 


earth 


area 
require an 
individual 


methor 
was very 


BO! Uhe 
sample problem 
However, the 


tS 


anchor 
quite a 
books 


issue 


stress 


item, 


stresses ot 
and ce 
only, 


mcreas¢ in 
mines 
but | 
practice with most 
use of the normal 
further reduction tor 
bolt tens y or possible bolt cor 
ard cihcations es 
"15.000 psi tension tor 


stresses 


initial 
hon (our 
a value ! 
anchor bolts 
Answer: Again, depends on ti pe 
1s far as twitial tension concerned, / 
see no need for reduction—but specs usu 
ally requre a 4% mch corrosion allowan. 
PEDESTAL STEEI Che 
for the determinati ‘ pede tal 
in the first I on ! not 
Dividin pe 
pounds pet 
result im 


stane spe 


equation 
steel 
quite 


square 


square 
be more opriate 


juation 


runcates 
tf 1450 
i 7.46 teet 
930 pst 1s ap 
3.73 feet. The 
mined trom 
pier rather 
cia nal 
eat raph 
1205-d 
Answer: 
GENERAI 
ml 


eT 
urrent 
1951 code 


erned is 


he shear trom 
6630 | nes. Using 


“1947 nd stress of 168 psi 


See LETTERS, Page 351 | 
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These are Cochrane products 
...for Process and Boiler Feed Water Applications 


WATER CONDITIONING EQUIPMENT 


@ HEATERS AND DEAERATORS 
Decerating Heaters * Cold Water Decerators « Open 
Feed Woter Heaters « Metering Heaters ¢ Marine 
Decerators ¢ Decerating Hot Water Generators 

@ WATER SOFTENING EQUIPMENT 
For Process and Boiler Feed Applications « Hot Process 
Water Softeners ¢ Chemical Feeding Equipment « Hot 
Lime —Zeolite Softeners ¢ Chemical Proportioners 
Decerating Water Softeners « Rapid Reactors © Zeolite 
Softeners * Dealkolizers ¢ Demineralizers « Decarbon- 
ators & Degasifiers « Salt Splitting By lon Exchange 


@ FILTERS 


Pressure Filters ¢ Oil Removal Filters Filtering Materials 


‘@ CONTINUOUS BLOWOFF SYSTEMS 


Flash Tanks « Somple Coolers. « Heat Exchangers 


STEAM SPECIALTIES AND DRAINAGE EQUIPMENT 


@ MULTIPORT RELIEF VALVES 
Positive Action for Pressure and Vacuum Relief « Atmos- 
pheric Relief Valves ¢ Foot Valves © Back Pressure Valves 
Condenser Relief Volves ¢ Water Check Valves « Flow 
Valves 
CONDENSATE DRAINAGE EQUIPMENT 
Multiport Drainers ¢ Dischargers ¢ C-B Condensate 
Return Systems 
SEPARATORS AND PURIFIERS 
Steom Purifiers * Steam & Oil Separators « Receiver 
Seporators 
LIQUID LEVEL CONTROLLERS 
Internal Pilot Actucted Regulating Valves ¢ Float Boxes 
@ MISCELLANEOUS 
Sight Glasses ¢ Exhoust Heads 


Cochrane 


CORPORATION 


3115 17TH STREET, 


Representatives in 30 p 
Canada; Mexico City France, Havana 
Cuba, Coracas, Venezuela, San Juan, Puerto 
Honolulu, Hawaii fers 


PHILADELPHIA 32, PA. 


ncipal cities in US Toronto 
Menico. Paris 


Pottstown 
Rico Cust 


A complete comple- 
ment of water 
conditioning equip- 
ment, manufactur- 
ed by a single 
company 

under a single 
responsibility. 
Cochrane will be 
glad to help you 
choose the right unit 
for your needs. 


Call us today. 


Division— 
ond non- 


Metal peer pepe 


t t carbor tee 


» product 


Cc 100.18 


3115 No. 17th ST., 


Nome 


Company 


Address 


COCHRANE CORPORATION 
PHILADELPHIA 32, PA. 


Send me a copy of Publication 4520-A on Zeolite Softeners. 


Title — 





City —— 


Zone _State 
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2 tested ways a 
hag 


to CUT COST Maman 





of mixing and 


‘ Cg 


ad 


4 
blending in big tanks | 
| a 


Now you can choose the kind of mixer 


shaft sealing that best meets your oper- , 
ating reauirements—gives you the most YOU CAN REPACK the stuffing box or replace the rotary mechanical shaft seal on a 
B Freq B ‘ LIGHTNIN Side Entering Mixer, under a full head of 5 million gallons—without losing a 


in trouble-free operating hours .. . in pint of product. 


al 


maintenance dollars saved. 


1. You get easier repacking than ever with 
the standard LIGHTNIN packed stuffing 
box. You need never take the tank out of 
service to change packing. The mixer 
shaft retracts like a valve, sealing liquid 
in the tank, so you can repack in a jiffy 





and resume operation. 


2. You eliminate repacking — for good — 
with the new LIGHTNIN rotary shaft seal! 
This seal runs without adjustment for 
. . : — — STUFFING BOX repacking is fast, simple ...fetracts the mixer shaft outward, like the ««.@ Teflon "O” Ring squeezes against the 
its entire lifetime. When it finally wears Turning this easy-to-get-ot bearing member... stem of a valve. inside the tank shaft and flange hub, keeping product 
out, you can replace it in a few minutes— safely in the tank while you change packing. 
by changing one simple cartridge com- 
' A» 
ponent! ; | £4 ) 
or « AASB 1 ae. U 
These are two good reasons why it ) ft a *)(@ 
a | ~ a 


U 





—_—_—__— 


pays to specify LIGHTNINs for blending, 
treating, TEL addition, bottom sediment 





control in crude storage tanks, and other 





big mixing operations, 
For quick, competent help—and fully 





guaranteed results—on any fluid mixing = 


. , \ 1 } t J 
job, big or small—call in your LIGHTNIN ROTARY SEAL ends repocking— forever Shoft comes apart. Tank end of shoft ... Shaft coupling is removed. Seal comes off 
Seol runs without adjustment for its lifetime locks in ploce and seals liquid safely in the os @ unit. New seal goes on as a unit. In a few 


fepresentative. Or write us today. 


Easy to reploce, toc tonk... minutes, you're back in operation, 


ee ee ee ee ee ee ee ee ee ee ee —-s— oe 


(D) DH-50 ond DH-51 Lob- 


es" | MIXING EQUIPMENT Co,, Inc. '9a~ L/QATNIN 


C) 8-102 Top Entering Mixers 


(turbine and paddle : a * 
typed 164-j Mt. Read Blvd., Rochester 11, N. Y. NWixe PS 
C) B-103 Top Entering Mixers in Canada: Greey Mixing Equipment, Ltd., . 


(propeller type) 
. 100 Miranda Ave., Toronto 10, Ontario. f 
() 8-104 Side Entering GET THESE HELPFUL FACTS ON MIXING 


Mi 
O . nn, Se oo Please send me, without obligation, catalogs checked at left, j LIGHTNIN Catalogs contain practical 
, data on impeller selection; sizing; 
log (complete line) 
Nome— Title best type of vessel; installation and 
0) B-107 Mixing Data Sheet a 
operating hints; full description of 
0) B-108 Portable Mixers Company LIGHTNIN Mixers. Yours without obli- 
(electric and air driven) 
; gation. Check and mail coupon today. 
(CD) 8-502 Mud Mixers (oil otis 
well drilling) MIXCO fivia mixing specialists 
. j f Ww 
0 B aa - xers for BS& City _Zene State 








PETROLEUM REFINER 


The LOOK BOX for September .. . 





NEW ADDITION to the 
editorial staff of PETROLEUM 
REFINER is Ray Shannon, 


who has taken over the reins 


New Man on 


Maintenance 


in Maintenance and Design. Ray’s past accom 
plishments speak convincingly of his ability to 
direct REFINER’s complete coverage of the fast 
moving developments in these fields 
lollowing his graduation 
from the University ot 
Texas with a B.S. degre 
in mechanical engineering, 
Ray cast his lot with Mag 
nolia Petroleum Company 
at Beaumont, Texas. As an 
undergraduate at Texas h 
distinguished himself by 
winning membership in Tau 
Beta Pi, and since gradua 
tion he’s been amassing an 
enviable record at Magnolia, 
first in the Maintenance de 
partment and subsequently 


Shannon 
engineering depart 


im the 
ment. lis assignments have ranged from corrosto1 
inspection and control and study of new mainte 
nance methods for many types of refinery process 
equipment to design of all types of process units, 
equipment cost estimating and purchasing, and proj 
ect development in Engineering. In each assignment 
Ray gained further recognition for his already proven 
ibility. His position prior to joining REFINER was 
project: engineect 

On top of everything else, Ray’s fellow eng 
neers in the large Sabine River industrial region 
wrote yet another bright entry into his record 
when they elected him chairman of that sectior 
of ASMI 

One of Editor Shannon's big assignments will 
be to head up the annual Maintenance Special 


Issue. Typically Texan, Ray is somewhat caleu 


lated in his conversation; but already on the 
Maintenance Issue his exuberance has bubbled 
through that stolid veneer. Maintenance and de 
sign people will likely be hearing from him soon 

Publisher Ray | 
35 vears of publishing business 
papers, “The addition of 
Kay to the staff 1s consistent with the tradition 


ally high quality Perroteum REFINER maintains 


Dudley, from a vantage point 
gained through 
made this observation 


for its subscribers. Ray’s background in maintenance 
and engineering equip him well for his new duties 
PeTROLEUM REFINER is on the move, its circula 
tion has jumped 46 percent in the last two years 


Staff members of proven ability such as Ray insure 
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the continuance of that growth.” 

PetroLeEUM REFINER Editorial Director Robert 
J. Phillips, one-time holder of Ray's new position, 
knows Ray and knows the job. His views: “We in- 
tend to expand our activities in maintenance and 
design to maintain our present leading position. 
He’s a 
natural; there’s no doubt he'll do an excellent job.” 


Ray figures prominently in those plans 


THE UNITED STATES 


Chamber of Commerce last 


What Price 
Benefits? 


month rendered another 
priceless benefit to manage 
ment by supplying statistics on fringe benefits re 
ceived by U. S. workers 

\lthough fringe benetits have been a steadily 


increasing factor in management-employe rela 


tions, their importance was largely ignored until 
1947, when the Chamber made the first of its sur 
veys. The studies have been repeated biennially 
at the request of employers eager to give em 
ployes an appreciation of the cost of fringe pay 
ments, which are now estimated at $20 to $25 
billion a yeal 


The Chamber's most recent report was based 
on a study of benefits costs—employer payments 
vacations and the 


1953 these costs 


for social security, pensions, 
like—in 940 companies. In 
amounted to $720 per employe, which was $76 
higher than two years ago 

The payments varied widely according to types 
of industry, ranging from less than 5 percent to 
more than 55 percent of payroll. In the refining 
industry, the benefits came to 24.5 percent of total 
payroll, compared with 19.2 percent for all indus 
tries and 16.8 percent for other manufacturing 
industries 

The Chamber's survey of 18 oil companies re 
vealed the following breakdown of fringe pay 
ments, as percent of payroll: 
required 


Legally (employer's share only) 2.1 


percent; pension and other agreed-upon payments 
(employer’s share only) 10.7 percent; paid rest 
and lunch period 


not worked 


0.6 percent; payments for time 
S38 percent; profit sharing pay 
ments—2.3 percent 

Refining’s total fringe payments as cents per 
hour came to 56 cents, compared with the na 
tional average of 34.6 cents, or $1178 per year per 
employe 


Thanks in large measure to a splendid group 





‘ 


New Grease Thickener. bs 


Estersil GT 


A new type of grease thickener— 
quite different from any previously 
used in commercial grease produc- 
tion—was recently announced by 
the Petroleum Chemicals Division 
of the Du Pont Company. 

The new material, an estersil, is a 
pelletized form of finely divided 
amorphous silica with a “raincoat 
chemically attached to each tiny 


Formerly known as PL-171 FINE 
SILICA, it is completely synthetic 
and was specially developed for 
grease compounding. “Built-in 
water resistance and exceptional 
thermal stability are among 1s 
unusual and outstanding properties. 

NOW—with Estersil GT you 
can easily prepare a unique mulsi- 
purpose grease with the basic ad- 
vantages listed below ... 





by Du Pont 


Du Pog 


ultimate particle. 





1. Excellent Thermal Stability- -Nonmelting Ester- 
sil GT greases show little change in consistency 
over a wide range of operating temperatures. 


2. Excellent Shear Stability—This new thickener 
enables you to make greases with exceptional shear 
stability under both normal and high temperature 
conditions, 


3. Water Resistance 
“raincoat” means greases with unusual resistance 
to wash out or break down in the presence of water. 


The chemically bonded 


4. Superior Oxidation Stability—The need for 
grease antioxidants is eliminated under most serv- 
ice Conditions because of the in- 

ertness of Estersil GT 

5. Superior Handling Qualities— 

Softer, more easily applied greases 


can be used for high temperature service because 
of the combined mechanical and thermal stability 
imparted by Estersil GT. These softer greases, of 


course, are more readily handled at low tempera- 
ture than the more conventional types. 
6. Ease of Manufacture—The completely syn- 
thetic preformed thickening structure allows re- 
producible grease preparation through a simple 
milling operation. 
Du Pont will be glad to send a representative to 
discuss the formulation of improved greases with 
Estersil GT. A grease pilot plant is available to 
assist in this work. Samples of Estersil GT may be 
obtained by addressing your in- 
quiry to Wilmington, Delaware. 


Better Things for Better Living 
. » « through Chemistry 


Petroleum Chemicals 


DU PONT DE NEMOURS & COMPANY (INC.) 


5 > Ww 


Service Cards, last page 
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of company magazines, the oil industry has not 
been as remiss as some of the others in explaining 
and voluntary 

\nd as one direct 
industry 


to employes the tremendous 


contributions to their welfare 
remaining major 


the efforts to or 


result, oil is the only 


in the U. S. which has resisted 


yanize its workers on a nationwide basis 


“TREMENDOUS burt 

den,” the term applied by 
the Petroleum 
Industries 
the oil industry’s $5 billion tax bill for 1953, seems 
understate 


Higher and Higher 
Tax Mountain 


\merican 
Committee to 


most conservative if not actually an 


ment 
The $5 billion represents nearly a five-fold in 
crease on the petroleum industry and its custom 


We'd say right 


a full share 


during the past 20 vears 
quickly that this appears to be 


last year’s oil industry 


CTs 

\n analysis of ' figures 
shows, the APIC points out, “that it was not un 
taxes than it 
and “it 


for more in 
paid in dividends to stockholders,” 


the tax burden to exceed the 


usual a company to pay 


Was 


also not ‘unusual for 
total wages paid to all its employes.” 
HHere is the “altitude” of the 


mountain of taxes met by the petroleum industry 


ever-increasing 


during the 20-year period ending last year: 


$1,004,824 ,000 
$1,286,114,000 
1943 $1,686,133,000 
1948 ; . $3,363,304,000 
1953 ss .... $4,939,056,000 


1933 


1938 


CONSIDERABLE 
improvement in the in 


po 


during 


Improvement Seen 


dustryv’s economi 


In Industry Position 


sition occurred 


month. Lowered operations re 


reductions in finished product invento 


the 
sulted in 


past refinery 
ries, particularly in gasoline stocks 

Biggest improvement was the reduction of gaso 
storage, Motor fuel stocks dropped from 
from 


line in 
million 


million barrels to 155 
first of July to the middle of August. This reduc 
tion of 10%. stocks 
than twice the withdrawal rate during the same 


period of last year, but was fairly well in line with 


1652, 


million barrels in was 


withdrawals in years prior to 1953 
Despite the large reductions in gasoline inven 
REFINER 
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the 


more 


tories of recent weeks, stocks were still above all 
lLlowever, the spread has been re 
\t the end of the third week 
in August 14', 
barrels above vear ago levels and 39 million above 
that 


previous vears 


duced substantially 


gasoline on hand was million 


supplies of two vears earlier. However, was 


the lowest margin of gain over last year to exist so 
far this year, contrasting with 1824 million bar 
rels at the beginning of the heavy motoring season 
\pril and 19!, million in early July 


Improvements irom re 


at the first of 
Inventory 
duced crude runs to stills and the resulting low 


developed 
ered gasoline output. During the five weeks ended 
\ugust 20 refinery runs to stills averaged slightly 


more than 63, million barrels daily, while almost 


7 million per day were processed during the pre 
Gasoline production was 
the latter 


ceding five-week period 


26.000 barrels a day less in five weeks 


DID YOU KNOW that 
coal (that blac k stuff) Is 
getting dressed up? Neither 


Red On 
Black Coal 


did we until we ran across 
August-September issue of Du Pont 


duPont 


the 


cone 


an item in 
of the publications of KE. I, 
It seems that one coal 
\nthracite 
uncooperative mn 


VWagazine, 
de Nemours and Company 


wishes to identify its coal 


company 


coal would normally be very 


such an endeavor, being uniformly black. The so 


1 small red 


is to spots 


number of 
atter it 


lution vive it a 


by spraving red paint on it has been 


washed and broken to size 

\l) 
dustry 
the 


color ot 


odd to us oil in 
we remember 
the natural 


has taken 


sound somewhat 


that 1s, 


this May 


Odd, unless 


folks 


money spent each year to alter 


(gasoline, of course, 
its color is completely changed 


lhe the old 


where could sce 


1 
erasoiine 
gyasolin 


one step turther 


style service 
the 
a large glass container at the 
but the 


spite ol 


in most cases days of 


gasoline 


station) pump you 


enclosed in top ol 
the essentially 
of dyes goes right on. This, in 
that hardly gasoline-buying customer 
sees the gasoline nowadays with the use of the 


the 


addition 
the fact 
ever 


pump are srone, 


any 


modern pumps at service stations 


How vo Ger AHEAD, some sensible rules for busin 


ess 


success, appeared on this page a month ago and many 


readers have requested extra copies. If you'd like so 
for your employes or others, just let us know 


me 
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ETHYL RESEARCH BUILDS 
A “WHIRLING PIN CUSHION” 


to probe the secrets of combustion deposits 


A special whirling disk developed by Ethyl] research people 
may help technologists come up with the answer to one 
of the “hottest’”’ problems facing the petroleum and auto- 


motive industries 


The problem: Exactly what can be done about the 
deposits that build up in the combustion chamber of a 


modern gasoline engine? 


Only when researchers can understand what they are 
and how they form through the interaction of fuels, oils, 
additives and the metals of the engine, will it be possible 


to render these deposits harmless 


Ethyl research people have been at work on the prob- 
lem for years and in many different ways. Recently, they 
made another step forward when they developed an 
amazingly simple test instrument they affectionately call 


the “whirling pin cushion.” 


By spinning the pin cushion in a special test rig, re- 
searchers are now able, for the first time, to trace the 
step-by-step formation of combustion products—at all 


phases of the cycle. 


This is another milestone in basic research on combus 


tion-chamber deposits 


New test instruments at Ethyl Laboratories like the 
“whirling pin cushion” are helping us piece together the 
fundamental knowledge which will eventually open the 
door to engines and fuels of far greater efficiency than 


are possible today. 


Special test engine synchronizes the “whirl- 
ing pin cushion’’ with the engine cycle so 
that each pin picks up deposits from exactly 
the same portion of the cycle each time. 








‘de 
Sampling “pins” on Ethyl’s “whirling pin cushion” move past a specially constructed opening in 


the cylinder head of a test engine and pick up combustion deposits—as they are being formed. 


Ethyl laboratories ‘‘fingerprint”’ the deposit 
on each sampling “pin” by X-ray diffraction 


oat 


d vv 
Bort oe 


ana 


Each pin on the disk accumulates deposits formed 


ETHYL CORPORATION 
Research Laboratories 


1600 West Eight Mile Road, Ferndale 20, Michigan 
2600 Cajon Road, San Bernardino, California 

















“FLEXITALLIC—DO 


Four words... but every time 
they appear on an order, Flexi- 
tallic salutes an engineer who 
has joined the crusade for one 
standard of quality in gasket 
construction. 


Flexitallic Spiral-Wound identi- 
fies the original spiral-wound 
gasket—the standard of quality 
in high-pressure, high-tempera- 
ture seal for more than 40 years. 


Spiral-wound is the proper 
designation of a gasket that com- 
presses like a spring to make an 
effective seal, compensates for 
unpredictable joint stresses, and 
then rebounds when the bolt load 
is relaxed. 


Flexitallic Gaskets are exclusively 
spiral-wound, the uniquely resil- 
ient construction pioneered by the 
Company in 19} 2. 


/ 
NOT SUBSHIT 
corrosion, vibr Vea 


unpredictab y/ joigt Stfesses. 


Spirally-wou# rimped plies 
of required mftal with alternating 
plies of proyer filler results in a 
resilient gasket having character- 
istics of a calibrated spring. 


Flexitallic Gaskets are at highest 
efficiency when bolted up cold at 
a predetermined load. For all 
pressure/temperature ranges 
from vacuum to 10,000 Ibs., from 
extreme sub-zero to 2000° F. For 
all standard joint assemblies. In 
four thicknesses for special re- 
quirements: .125”, .175”, .250", 
.285". In diameters to 84” O. D. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts., Camden 2,N. J. 


Representatives in principal cities 





Each Fle ic Gasket is engi- 
neeregfe Meet specific conditions ® 


Se theeriial and ysical shock, SPIRAL-WOUND GASKETS 
4 
“POR PIPE- FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


The ideal seal for many process applications is a Flexitallic Gasket 
with Teflon trapped between edges of stainless steel. Ask for folder, 
Teflon in Flexitallic Gaskets.” 


e Fhe k he LENITALI 
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For more data on advertised products, use Readers’ Service Cards, last page 








Pan-Am Southern’s new Ultraformer was completed ahead of schedule 


First Ultraformer on Stream 


?an-Am starts up 7300-barrel-a-day unit 


El Dorado after only 147 days of actual construction. 


at 


a fixed-bed catalyti 


employing 
repener, 


Was 


Standard Oil Ce 


platinum based c: 


tember, 1954-—PetTroceum REFINER 


nh 
] 
ita 


full 


Standard of Indiana Sets 
Mandan Refinery Opening 


The new 30,000 barrel-a-day refinery 
built by Standard Oil Company (Indi 
ana)at Mandan, N. 1)., will be dedicated 
early next month. Governor C. Norman 
Brunsdale of North Dakota will give 
the dedicatory address at public cere 


mons evinning the morning of Octo 


bh 
ber 2. Top executives of the company 
ri 


vill tal martin the program 
In vwidition to the official dedication 
ceremoni refinery guides will conduct 
the ‘visiting public on tours of the plant 
Ihe Mandan refinery is North Da 
newest and largest industrial 
pening of the plant is one more 
» im the gradual development of the 
Pacific Northwest as a major refining 
center 
Principal products to be made from 
Williston Basin crude oil at the re 
finer will include all grades of motor 
vasoline, kerosine, heater oil, diesel fuel 
furnace oil, power fuel and industrial 
fuel oil 





More Construction Items 
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with PAUL W. BOYNTON 


Supervisor of Employment, 


Socony-Vacuum Oil Company, Inc. 


What Does a College Recruiter 
Look for in a Job Candidate 


Robert E. Spann, 
Petroleum REFINER Staff 


GREATER EMPHASIS has been placed upon recruiting job candidates 
direct from colleges in recent years. While —7 has been done in 


this manner for about three decades the practice 


ecame widespread 


during World War II and the immediate postwar period. To learn some- 
thing of the real value and purpose of these programs, PETROLEUM 
REFINER interviewed Paul W. Boynton, Supervisor of Employment for 


Socony-Vacuum Oil Company, Inc. 


Boynton is the unofficial “dean” of the college recruiters, or ivory 
hunters, as they have been called. Boynton established the formal col- 
lege recruiting program for Socony-Vacuum 25 years ago. Recruiting 
of personnel has been his career for more than 30 years, during which 
time he has interviewed more than 100,000 job applicants. Boynton’s de- 
partment annually averages interviewing more than 6000 applicants and 
answering letters from a total of 10,000 persons seeking employment. 

Boynton’s book, “Six Ways to Get a Job,” is used in many high schools 
and colleges throughout the nation. He is also the author of “Selecting 
the New Employe” and “Six Ways to Retire.” 


Q. Vr. Boynton. why do many com 


pantes have college recruiting pro 


erearis 


A. Theoretically, the colleges are a 
reservoir of the nation s best brains 
Also, the distance the 
travel in search of employment is 
limited by 
became necessary for the industrial 


students can 


financial reasons, so it 
recruiter to go to the campus. Fur 
thermore, it is desirable to broaden 
the geographic representation tn the 


company 


Q./s there much competition hetween 
companies in hiring collewe eradu 


ales 


A. Ves, 


tween 


indeed! It is estimated that be 
LOO) 5000 
have recruiting 


now college pro 


grams, The competition for men 
particularly those in the upper third 
of the vraduating classes, is rugged 
your answer that 


of colle ge 


Q. ) ou india ale in 
still is a shortage 
Is that true 


there 
graduate § 


A. Yes 


neering 


in a few categories. For engi 


graduates, for example 


1(* 


there are still about three times as 


many jobs as there are qualified 


applicants. The rate of increased 


enrollment in) engineering schools 
indicates, however, that the number 
of graduates will become more in 
balance with job openings in about 
sudden 


three barring any 


shift 


years 
in business conditions 


Q. What types of job openings do you 
offer the college students? 


A. We are hiring across the board for 
nearly all of the departments in the 
Our 


openings are for enginect 


company. largest number of 
and non 


technical sales trainees 


Qa. What ty pe of person are you seek 
ing lo fll these jobs 4 


A. We are 


to 10 and 20 years hence 


looking for men who in 5 
will be 


able to fill executive positions in the 


1 might add here that we 
do not feel that 
monopoly on brains or that a mat 
cant move up the ladder in this 
company unless he’s a college grad 


( ompany 


colleges have a 


uate. Every employe is eligible for 
promotion according to his abilities 


PeTRO! 


Boynton 


and many non-college people have 
advanced to high executive positions. 


Q. Hou do you appratse applicants to 


find these future executives? 


A. One of the most important factors 
in the interviewer's appraisal is to 
determine whether the candidate can 
manage other people. This is equally 
important with technical ability. The 
best job candidate is an intelligent 
person who has had well rounded 
training. Participation in extracur 
ricular activities is as important a 
factor as a good scholastic record. 

An experienced recruiter can look 
at a man’s written record and pretty 
well determine what he will do and 
just about how far he will go in his 
career——-barring any unusual emo- 
tional upsets. Any individual is the 
sum total of his experience to date, 
and if you would judge the future, 
it is wise to look into the past 


Q. How many college students do you 
interview each year? 


A. We 
1500) and 
although 


average interviewing between 
2000) students 


these are 


annually, 
some of just 


seeking information to make com- 
parisons with job openings in other 


Q. About hou 


visit each years 


miany colleges do you 


- We visit about 75 colleges on the 
average, and sometimes it is as high 
as 100, depending on the number 
and type of jobs to be filled. These 
located all 
vear, for 


colleges are over the 
country. This 
Socony-Vacuum had four teams con- 
stantly in the field. Each team con- 


sisted of a trained college recruiter, 


See COLLEGE RECRUITING 
Page 387 


instance, 
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Hate rumor... 


They close banks and start riots 


You must learn to stop them 


Because . 


Pipe dream rumor... 


Rumors Can Ruin You! 


Auren Uris, 
Research Instit 
New Yor. 


RIOTS HAVE been started, banks 
have been forced to close their doors, 
companies have folded, because some- 
body whispered a vicious word. 

Wherever the winds of rumor blow 
freely—-in plants and offices—they 
leave a trail of upset and turmoil. 

Key word of a rumor may be lay- 
off - bankruptcy reorganization. 
Such sparks can lead to conflagration. 
The fact is. rumors can undermine the 
foundations of group loyalty and team 
spirit. Unhindered, they destroy 
the team——-even the ball field 

The dictionary defines rumor as “a 
story current but not authenticated 
something believed but not proved.” 
But that doesn’t give you the true 
picture, the insight into the nature of 
the beast. You can usually nail down 
a lie; but a rumor is like poison gas 

in the way it spreads, the difficulty 
of fighting it, and the harm it can do 
to the people in your organization. 

It’s this intangible quality that 
makes a rumor difficult to handle. The 
man who thinks it’s easy is usually the 
one who does more harm than good in 
his efforts to counteract the poison. 

Types of Rumors—Generally, ru- 
mors fall into three main categories: 
founded on 


can 


the bogey rumors 
fear; 
the pipe-dream rumor—bhased 
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on wishful thinking; 
the hate rumor 
fear and malice. 


a mixture of 


1. The Rumor. The phone 
rang in a company president's office 
director. ob- 


Bogey 


It was his personnel 
viously upset: “People are quitting 
all over the place, and I can't figure 
out why.” 

An investigation that a 
few days before, in a casual conversa- 
tion, one employe happened to mention 
to another that he had heard the com- 
pany was going to lay off 10 percent 
of its personnel across the board. By 
the afternoon, the rumor was all over 
the place, and instead of 10, it was 
now 50 percent layoff. 

No layoffs were planned. But 
fact didn’t halt the damage. 

Behind the bogey rumor you usually 
find insecurity. It’s the man who’s un- 
certain of the future who grabs a crisis 
out of the air, starts the panic words 
on their deadly rounds. 


disclosed 


that 


You might say, he sees the world 
through black-colored glasses. He sees 
in the man who has come to fix a bad 
floor board, the first of a wrecking 
crew that’s going to rip down the 
building; a light burning overtime in 
the front office is taken to mean the 
company’s in trouble 


REEINER 


ll. The Pipe Dream Rumor—A 
week before Christmas, one employe 
told another everyone would soon be 
feathering his with a bonus 
amounting to 10 percent of the yearly 


nest 


salary. 

Actually, management, as it had in 
previous years, declared a 2 percent 
honus. The let-down—and the resent- 
ment— was terrific 

Behind the pipe dream rumor you're 
apt to find a frustrated individual. 
He craves adventure, excitement, any- 
thing to break up the routine. At the 
wheel of the family jalopy, he thinks 
of himself as a jet pilot. He day- 
dreams, mentally acquires all the 
things he'd like to have—a date with 
his favorite Hollywood star, a million 
dollars, the boss’s chair. 

And all too frequently, it’s but a 
step from an idle thought to an idle 
tongue. 

Let’s say someone in the department 
is going to be promoted. To our pipe 
dreamer, it’s simple logic that, “When 
they move him up in line, that will 
mean promotions for all the rest of 
us.” And he starts the juicy item 
through the grapevine. 


Ill. The Hate Rumor—-Mr. X, an 
employe of six months’ tenure, has 
heen trying desparately to make the 


107 





As Management Sees It 





tells his boss 


and 


But one day he 
that he 


vrade 
vruflly 


promptly do« . 


Later it comes out that the man had 
hounded by a rumor 


that pictured him as a petty thief 


heen persistent 


Prue, a number of small items had 
metis 
thefts 


been disappearing from the 
locker brut 


had ever been connected with the 


Nevertheless, the 


room none of these 


who had quil rumor 
had flourished 

Six months later the 
when the real thief was caught 
had started the 


( learly 


true story came 


oul 
Who 


mors 


original ru 


omeone whe lor om 


reason or another had it in for 
Vir. X 

Phe 
! the easiest to 


to curb \ 


overnioht 


rumor 
hardest 
reputation can he 
Behind such de 


campatons you iI 


character assassination 
spread, the 
mans 
ruined 
tructive whi pering 


find a 
professional” hater, He de 


usuall man with a 


peeve or 
t ! 


an inordinate amount of time to 
resenting those 


vole 
rrieere UCC sS> 


different 


whe int 


rere ly 


Troublesome Twosome —levard 
less of the type of rumor you're deal 
with, it takes at least two people to 
start the eight-ball rolling. 

First comes the rumor He's 
the one who makes up the rumor out 
of whole cloth——or, 
spe aking, out of the mental projections 


starter 
psychologically 
of his insecurity, his day dreaming, or 
his pet hates 

Next in the 
He parrots the tale the rumor 
built Unfortunately, 
into this category 


line comes rumor re 
peater 
has 


most of us fit 


startet up. 
there's no malice behind 
But that 

can do 


Generally, 
the passer’s talk doesn't 
lessen the harm = he Keep 
these two links of the grapevine chain 
you set out to try to 


it mind Ww hen 


How to Fight a Rumor fighting 
a rumor can be a tough, heart-rending 
battle win, 
There are 
sare things you cant, and some you 
shouldn't, when destructive rumors ap 


In some cases, you can't 


some things you can do, 


pear on the scene 

Here are some of the steps which 
can help you, in certain instances, root 
out rumors. But they are not fool-proof 
Sometimes they will work, 
Nevertheless. 
when 


sometimes they won't. 


they are worth considering 


you're up situation: 


@® Fight it or forget it? When the 
story comes to your attention, the first 
thing you have decide 
whether or not it's the kind of rumor 


against a rumor 


to do is to 
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fight. There are a few 


standards by 


you have to 


simple which vou can 
judge: 

Are people taking it seriously 7 
Sometimes a story gets around with- 


out anyone taking it very much to 


heart. It may even be a gag-—-which 
will be accepted as humor, as long 
as tempers don’t get short. 

being hurt? 


Is anyone Funny 


individual Is under 


have to take action 


or not, if an 
attack 
lo protect him 
How 
spread all 


you may 


\ idespre ad? Some ru 


mors over the place, 


others are restricted to a_=small 
The extent to which a rumor 


another factor in he Ip 


vroup 
has spread is 
ing vou judve whether vou need to 
take action 

@ What are the 
learn the 


rhe 


usually 


Your first 
facts. af 


rumor 


facts 7 
step is to actual 
possible. nature of the 


itself 


\ rumer 


tells vou where to look 
about John 
that he 


your 


Jones for ex 
would be the 


investigation 


ample means 


starting pont of 


4 


®@ Should 
Its unwise to try to play detective in 
better bet is to 
involved and 


you play private eye 


handling rumors \ 
call in the key people 
talk to either individually o1 


collectively, on a 


them 
cards-on-the-table 


basis 


@® What's 
Frequently, the simple truth is the 
hest to give the lie to a rumor 

You can usually stop a rumor cold 


your strongest weapon ? 


way 


convincing your people ol the 
falseness of the story: 
the 
the 


making them recognize 


harmfulness or unfairness of 


story. 


out a dis 
that 


attention: 


@ Can you straighten 


tortion? Here's a Was 


rumet 
brought to one executive's 

“We've heard that Mr. X\ is going to 
he fired because the company thinks 
he’s too old. That's unfair and we're 
circulating a petition to protest’ the 
move.” 

Frequently, its the half truth that 
causes the most trouble. You may be 
able to set the record straight: 

“Yes, it's true that Mr. X is leaving. 
but the reason is that he’s inecurably 
ill. Don't that under the 
circumstances it would be best if the 
whole thing were kept quiet “ 


you agree 


® Can you track down the source? 
Don’t think it’s easy. The trail to the 
den of the rumor starter is lined with 
pitfalls. More often than not, as you 
try to the trail, you come to 
a dead end: 


“IL heard 


follow 


somebody in the lunch- 


room talking about it, but my back 
was turned and I didn’t recognize his 
voice.” 

But try this approach, based on your 
knowledge of the three types of ru- 
mors. 
bogey. pipe 
dream or Check 
last source, and find out his source. 
Then. since you've labeled the rumor. 
have an idea as to the kind of 
who's at the bottom of it. 

kven where the trail 
cloud of dust, it still may be possible 
to spot the offender, if you know your 
people well enough. In the hate rumor. 
the character as- 
let us 


First. label the rumor 


haie variety. your 


you 
individual 
ends in a 


which is essentially 
sassination of one Don Doakes. 


“ay. look if 


know some of Don's personal enemies 


you know where to you 


But dont be too quick to pin the 
blame on individual. In 50 
cent of the cases youll probably be 
And even 
you may 
effective 
the 
vet close to the rumor starter. 
and then quit. If he can take a 
you may have permanently ended his 


any per- 
accusing an innocent person 
the right 
ne prool Your 
may be to get 


if vou have man. 


have most 
strategy close to 
source, 


rumor-moncering 


Handling the Rumor Starter 
When you succeed in tracing a rumor 
best strategy 
is venerally indirect, long-range. The 
chief advantage in spotting the rumor 
lie in preventing a next 


hack to its source, your 


monger may 
time 

Where you determine. for example, 
that 


from a basic 


your rumor starter is operating 


insecurity via the bogey 
you may be able 
moves that 


burden of 


man type of rumor 
to make the 
some of the 
starts his fabrications. 


relieve 
that 


can 
anxiety 


If the culprit turns out to be a pipe 
dreamer, you may conceivably be able 
to bring him down to earth. start him 
on the way to the realistic accomplish- 
ment of his goals. 

If you find have 
“hater” at the end of the 
problem is a little different and a little 


traced a 
your 


you 
line, 


tougher. 

He's apt to be the one with the most 
serious emotional difficulty. Chances 
are you won't be able to change the 
way he thinks or the way he feels. 

Yet a heart-to-heart talk can some- 
times do the trick. Don’t lecture him 
although with some individuals, point- 
ing out the unfairness of their actions. 
may hit home. If you get no sign of 
agreement or cooperation, you may 
have to put it to him squarely: 

“We can't stand for that kind of 


See RUMORS 
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IT ‘FLOATS 
ON THE LOAD! * 


You turn on the steam 

This little stainless steel valve—the 
only moving part in the Yarway Impulse 
Steam Trap installed on the equipment 


opens wide and stays open as the air and 


condensate continuously pour through. 


The equipment reaches production tem- 


perature in the quickest possible time. 


Production temperature reached, the 
litthe valve snaps shut. After that, by a 
pulsating action, it discharges all con- 
densate as it forms—even a tiny tea- 
spoonful There's hot steam in the equip 
ment all the time steady, maximum 
temperatures are maintained. 

It all adds up-—to more production 
per day. 

Other profit-making features of the 
Yarway Impulse Steam Trap— low initial 
cost, easy installation, stainless steel con- 
struction, low maintenance, good for all 
pressures, quick delivery from over 200 
local industrial distributors. 

Try a Yarway— free for 60 days—and 
prove its advantage. Your distributor will 
supply you 
For free Yarway Impulse Steam Trap 
Bulletin T-1740, write... 


YARNALL-WARING COMPANY 


128 Mermaid Ave., Philadelphia 18, Pa 


K. .. resulting in fast heat-up of equipment, 
more production per day. 


YAR WAY | impulse steam trap 


For more date on advertised products, use Readers’ Service Cards, last page 





inner edition in this annual compilation 
first edition in 1932, the REFINER staff 

present a complete handbook of the most important 

1g the intervening years, the Process Issue has been 

j nly the most important developments in processing. The 1954 edition | 
jue in that it represents the mo ny handbook to processing in the industry 
this edition brings ever} roce up-to 


verage 
apital 
percent incre 
product quality 
process units 
vvement | ttalytic reforming During the 


yuality impr 
Model II Fluid Hydroforming process and 


it unveiled its 


mer 
Met 


iana) its Ultraforming process. Socony-Vacuum has added a 
Sovaforming. This year also has seen the completion of the 
f Ultraforming. Yet to be completed are the initial installa 


clair Catalytic Reforming and Thermofor Catalyti formina 


increased demand for y ga 
l I ile engines and the mpetition 
indicate that 99.7 research octane number premiun 
rill be needed by 196! mpared with the present 92.8 


rin > W thought to be pnenome 
year yorming pacity is expe 
1,000,000 barrels daily either planne 
building more ity than catalytic « 
ss not stop with the octane picture. The availability 
catalytic reforming opens up new process possibilitie 
etrochemical processing (ammonia example) 


yenation ¢ nave their most important 
lfurization at presen luring the per 01 53, U. S. crude 
increased 127 percent, presenting « thallenge to product 
esses are al vin ful mproving feed stock 
ting diesel | ce , ings, raising lube stock vi 
dorizing solvents. Licensed processes now available include Unifin 
1d Hydrodesulfurization 
juct hydrogen in ammonia synthesis saw its first installation thi 
igs Point Breeze refinery. Three more installations are planned by 
the hydrogen-finishing processes, this route requires that the 
1 step which makes the operation uneconomical in many case 
on is probably ten years away. Several factors deter this de 
important, the amount of hydrogen required is very high on a 
tually will not be enough hydrogen available for this type of 
cataiytic reforming is installed. Second, there is no really good 
igh-pressure hydrogenation. In the present processes the costs for 
ind the catalysts are only mediocre. Third, other methods are 
1g residual stocks—coking, vacuum distillation, and decarbonizing 
ch are highly active in quality improvement programs include 
king feed preparation, and catalytic polymerization 
refiner has many choices as to how best to meet gasoline quality de 
»s have become quite complex with all the blending stocks avail 
rehensive look at typical stock resenting a 16-page article en 
Blending Stock tarting on » 284. In this monograph you will bs 


ceptibilities and sensiti' »s Of the 11 refinery stocks and al 
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Internal TRAFFIC CONTROL 
in your PROCESS VESSELS 
with YORKMESH DeMISTERS 


There's a green light for vapor and a stop for entrained 
liquid when Yorkmesh Demisters are on the job pro- 
viding internal traffic control in your process vessels. 
Designed and constructed to effect clean separation 
between liquid and vapor, even at velocities which 
may be considered excessive, Yorkmesh Demisters 
improve the performance and increase the throughput 
capacity of vacuum towers, distillation equipment, 
scrubbers, gas absorbers, knock-out drums and other 
process vessels handling both liquid and vapor phase 


materials 


Easily installed in new or existing equipment these 


specially knitted fine wire mesh demisters provide 


highest efficiency at lowest cost, and are available in 
a wide range of corrosion resistant materials. To find 
out how Yorkmesh Demisters can improve the per- 


formance of your process vessels, write for Bulletin 16 


above left: sectional construction 
above right: one piece construction 


For more data on advertised products, use Readers’ Service Cords, last page PerTROLEUM REFINER—I ‘ol 33,No.9 
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HF Alkylation 

Houdriflow 
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Hyperforming 
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Liquid Phase Isomerization 


Mercapsol Treating 


Orthoflow 
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facat lriple A. High Alu 


American Cyanamid Company has successfully devel- 
oped a high alumina (25%) catalyst with selectivity 
equivalent to or better than that of regular alumina 
(13%) catalysts. 


A year’s trial in a commercial fluid unit has con- 
firmed laboratory research that indicated superior 
cracking performance could be secured with a higher 
alumina catalyst. In this trial, AEROCAT TRIPLE A 
demonstrated several advantages: 


Greater activity stability—it maintains a 15-25% higher 
equilibrium activity than 13°) alumina catalyst, resulting 
in more efficient cracking operations. 


Lower stack losses—this means more effective retention 
of fresh catalyst additions, and permits the withdrawal 
of a higher proportion of spent, heavy material from the 
cracking unit. The result is better fluidization and reten- 
tion of a higher level of activity. High resistance to 
attrition is also indicated. 


Excellent selectivity in a number of base stocks is also 
indicated by laboratory experience. 


These results indicate that use of AEROCAT TRIPLE A 
will contribute to optimum performance in fluid crack- 
ing units, increasing volume of output per ton of 
catalyst used or giving improvement in performance 
at the same catalyst usage rate. 


For more dota on advertised products, use Readers’ Service Cards, last page 


ie 


ili low 
high activity stability and 
ig 


nce demonstrates 


stack losses with 


mina Catalyst 


AEROCAT TRIPLE A Catalyst was developed by 
Cyanamid in cooperation with a major oil refiner. 
Samples are available for laboratory evaluation, and 
expansion of present production facilities will make 
additional commercial quantities available soon. 


*Trade-mark 








AMERICAN Ganamid company 
Refinery Chemicals Department 


30 Rockefeller Plaza, New York 20, N. Y. 











in Conoda North American Cyanamid Limited, Toronto and Montreal 
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September, 1954—Vrrroceum REFINER 


PHILLIPS PETROLE'JM COMPANY 
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THE PURE OIL COMPANY 
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SHELL DEVELOPMENT COMPANY 
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Liquid Phase Isomerization 
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SINCLAIR REFINING COMPANY 
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Thermofor Catalytic Reforming 
Thermofor Continuous Percolation 


STANDARD OIL COMPANY (Indiana) 


Ultraforming 


STANDARD OIL DEVELOPMENT COMPANY 
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Chemical! Desalting 


UNION OIL COMPANY OF CALIFORNIA 
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HF Alkylation 
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VISCO PRODUCTS COMPANY. INC. 
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PHOTO above shows 4-, 8- and 12-tube ARMORTUBE cable. Drawing at right shows the 
application of Bailey ARMORTUBE cable for making connections to a Control Panel. 


TO MAKE ARMORTUBE CABLE... 


Bailey Meter Company turns to Anaconda 
for long lengths of %4«” 0.D. copper tubes 


Bailey Meter Co., Cleveland, Ohio 
calls its Aanmontuse Flexible Protected 
Pube Cabk 


satet 


‘the modern shortcut to 
simpler more economical ait 


and hydraulic circuits.” 


As shown above, this cable is avail 
able in bundles of four, eight or twelve 
4” O.D. copper tubes. A continuous 
heavy galvanized steel strip protects 


the tube bundle 


Here's why Bailey turned to Ana 
conda as the logical source of supply 
for these 4” O.D copper tubes. 


LONG LENGTHS 


Because anmontuBe cable is shipped 
in random lengths of about 500 feet 
Bailey needed long lengths of copper 
tube. Anaconda makes copper tube up 


to 2,400 feet long, depending on the 


diameter, 


CLEAN INTERIORS 


These tubes had to be free from dust, 
dirt or metal chips which might other 
wise interfere with the operation of 
delicate air and hydraulic circuits 
Anaconda takes special care to see 
that inside surfaces of ANACONDA Cop- 
per Tubes are clean, smooth and 
bright. Tube ends are sealed to keep 
out moisture and foreign matter dur 


ing storage. 
FLEXIBLE 


Tubes had to be flexible enough to 
bend around corners and obstacles. 
ANaconpDA Copper Tubes are uni 
formly soft... highly flexible. And 
they are accurate in size and shape 


llt For more data on advertised products, use Readers’ Service Cards, last page 


AnaconnDA Dehydrated Copper 
Tubes are made in all standard sizes 
up to and including %” O.D. Usually 
furnished in 25-, 50- and 100-foot coils, 
they are also available in longer lengths 
on spools and reels where required. 


Our Technical Department will be 
happy to lend a hand on any problem 
involving the use of copper tubes. A 
letter outlining your problem will bring 


a prompt answer. Write to: The 
American Brass Company, Waterbury 
20, Conn. In Canada: Anaconda Amer- 
ican Brass Ltd,, New Toronto, Ont 
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ANACONDA 


COPPER TUBES - 
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1. Catalytic Cracking and Reforming Processes 


Fluid Catalytic Cracking—stanoarv on vevetopment COMPANY 


ferred to the regenerator by the injection of a stream of 
air into the transfer line below the regenerator. The major 
portion of the air is supplied to the regenerator directly 
to burn the coke from the catalyst. The heat of combus- 
tion is absorbed by the regenerated catalyst, which in its 
turn supplies it to the feed stock to effect vaporization. 
Regenerated catalyst is supplied to the reactor through the 
other transfer line under its own pressure head. 

Since the first fluid catalytic cracking unit was installed 
12 years ago, the process has been continuously simplified 
and improved. The Model IV unit, which is shown in the 
accompanying drawing, incorporates the most recent engi- 
neering modifications designed by Standard Oil Develop- 
ment Company. A new and unique patented catalyst circu- 
lation system andother changes have made sharp reductions 
in the over-all size and height of the catalytic cracking 
unit. with a resulting lowering of investment and main- 
tenance costs. A Model IV unit is 70 percent as high as 
its immediate predecessor. Reductions in the order of 20 
percent in investment cost and corresponding lowering of 


Application The Fluid Catalytic Cracking process has 
come into existence primarily because of its ability to pro 
duce greater yields of gasoline of a higher octane numbei 
which it largely 


than the thermal cracking process has 


displaced 
Charge Feed stocks commercial 


from naphtha cuts to heavy gas oils and deasphalted 


range in operation 


residuums 


motor gasoline are obtained, 
83 ASTM and 92-99 CFR. 
by-products, such as isobutane and light olefins for alky- 
rubber in 


Product High vields of 


with clear octane numbers of & 


lation, polymerization, LPG or for synthetic 
vredients are recovered, 
divided catalyst is 


Description [i the finely 


suspended in gas or Vapor so that it flows through the 


equipment with flow characteristics resembling a liquid. 
Thus, 


generation 


it circulates continuously between reaction and re- 


steel requirements result. 

Recycle operations have been found attractive im many 
cases, The flexibility of the process has been demonstrated 
through uninterrupted runs of three years, and by general 
high service factor levels. High catalyst recovery has been 
established in commercial plants, based on a circulation 
rate corresponding to a loss averaging about 0.25 pounds 
per barrels of feed. 


zones. The heat from the regenerator is trans 
ferred to the reactor, thereby replacing the need for cool- 
ine surfaces in the regenerator and greatly reducing the 
preheat requirement for the feed 

The drawing is illustrative of a modern catalytic crack 
ing unit. Gas oil is injected into the hot regenerated cata 
list line just before it enters the reactor. The catalyst rate 
is regulated to maintain the required temperature of 


reaction Having entered the reactor, the catalyst begins 


Commercial Installations [t is estimated that by the 
1954 there will be about 2,900,000 barrels per 
stream day (total feed) Fluid Catalytic cracking capacity 
throughout the world, 2,300,000 barrels per day of this 
being in the United States. There are 155 units built. 
building. or contracted. In the case of the Model IV 
unit, installations now operating, under construction, or 
planned represent an operating capacity of about 380,000 
barrels per stream day. Some details on these Model I\ 


to settle, forming a dense bed, which resembles a violently 
boiling liquid with a rather clearly defined level. Vapors 


end of 


leave the reactor through cyclone separators which return 
most of the entrained catalyst to the bed. Cracked prod 
ucts are then separated in conventional fractionation and 
absorption equipment 

the catalyst accumulates a carbonaceous 


After 
this 


In the reactor 


deposit in the form of coke stripping, to remove 


any retained hydrocarbons spent catalyst is trans units are shown listed 


Model IV Fluid Catalytic Cracking Units 
(Constructed, Building, and Approved) 


Capacity 
Total Feed 
Location BD Builder 


COMPANY Date on Stream 


1.000 December ‘52 
25,000 March °53 
15,400 July ‘53 
“tno July “53 


Foster Wheeler 

M._W. Kellogg 

hoster Wheeler 

Lommus 

Foster Wheeler 

Bechtel 
Gutehofnungshuette AG 
boster Wheeler 

Fluor 


Imperiel Oil, Ltd hdmonton, Alberta 
Imperial (hil, Ltd Sarma, Ontar 
» Std Soe An. Pre* Port Jerome, Fra 
bane Std Ref ~ An* Antwerp, Belgium 
Fase Std. Ou Compa Everett, Massachuset 24.000 July ‘53 
Imperial Oil, Ltd | BK. ¢ 12.000 November ‘53 
Rano A G.* Hamburg, Germar 4.360 December ‘53 
td Vacuum © Durban, South Africa 0.740 January 54 
poral (hil Regina 13.600 May ‘54 
\ Bombay a0 July “4 
Halitay 27,000 


Saskatchewa 
lodia 
Nova Scotia 


Lummus 


16,420 


American KR ( 
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Destrehan, Louwsra 
LaMede, France 
Wrenshall, Minnesot 
bk) Dorado, Arkansa 


Texas City exe 


BKarrancabermeja, Co 


hE} Segundo, Califor 
Batangas, Pl 
Yokohama, Japa 
Vancouver, B. ¢ 
" Australia 


‘ 15.000 
14,740 
1 4,580 
10,800 
0.000 
| 19,280 
55.000 
10.800 
10,800 
6,000 
$0,000 
8.000 


214.400 


ist 20 


November 52 I 
Lummus 
Lummu 
Lummus 


July “53 
August 53 
December ‘53 
January 54 
August “54 
August “54 
Oetober 54 
November 54 
November ‘4 
June ‘55 

June ‘5 


ime 


Foster Whee 
Fluor 
Foster Wheeler 


Arthur G. MeKee 
FI 


ior 


baste 


Fl 


or 


r 


t Wheeler 
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Fluid Catalytic Cracking—vniversat on provucts comPANY 


Application The UOP Fluid Catalytic Cracking process 
is a high-temperature and low-pressure catalytic cracking 
process employing the fluid technique to circulate catalyst. 
It is employed primarily to convert distillate oils into high 
octane gasoline and to reduce the overall refinery fuel oil 
production, The process has undergone continued develop- 
ment since its first introduction, and current designs are 
noted for their simplicity, and ease of operation as well as 
low operating and investment costs, with optimum product 
distribution. 


Charge This process may be used for the cracking of a 
wide variety of stocks from all types of crude sources. 
Typical stocks may be either virgin or cracked and may 
include naphtha, kerosine, light gas oils, wax distillates, 
atmospheric and vacuum heavy gas oils, and distillates 
from viscosity breaking or coking. 

The heaviest distillates are excellent charging stocks. 
The only limitations are Conradson carbon and metal con- 
taminants content. The effect of increased Conradson car- 
hon is to form increased catalyst deposit. Thus if the burn- 
ing capacity of the regenerator is not limiting, 0.5 to 0.75 
per cent Conradson carbon values or higher may be toler- 
ated, but normally the figure is not expected to exceed 
0.25 percent. The Conradson carbon increases as the vac- 
uum bottoms are further reduced to supply heavier vac- 
uum gas oil charging stock. Normally when producing 
vacuum bottoms of 100 penetration, the vacuum gas oil 
overhead from the vacuum distillation column is a per- 
missable feed stock. 


Description—A typical flow diagram for a 5000 barrels 
per stream day unit is shown on the following page. 

The gas oil feed, cold or hot, is charged together with 
recycle into the hot regenerated catalyst stream, is vapor- 
ized, and passes to the reactor, Vapors from the reactor, 
carrying some catalyst, pass upward through the reactor 
cyclone separator, which removes most of the entrained 
catalyst, and into the fractionating column. 

The spent, or used, catalyst passes downward from the 
reactor through the steam stripper and enters the regen- 
erator where the carbon deposit is burned therefrom, Oxy- 
gen for combustion is supplied by air from the air blower. 
The flue gases carrying some catalyst pass upward through 
the regenerator cyclone separators where entrained cata- 
lyst is removed, and pressure is released in a pressure re- 
ducing chamber which serves as a noise eliminator, The 
regenerated catalyst again enters the incoming gas oil 
charge stream to repeat the cycle. 

For a typical unit of this capacity, the 
type (reactor superimposed upon the regenerator) is used. 


‘single vessel” 


No external heater is necessary with this unit since it 
is of the heat balance type. The initial heat to bring the 
unit on stream is supplied by a direct-fired air preheater 
and torch oil in the regenerator. 

The fractionating column is, in general, conventional, 
with gasoline taken overhead and one or more selected 
fractions withdrawn as sidecuts. The net column bottoms 
are sent to storage via the slurry settler. Steam may be 
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generated by recovery of heat in the fractionator column 
bottoms, Catalyst-containing oil from the bottom of the 
slurry settler is returned to the reactor with the fresh feed. 

The unstabilized gasoline and gas pass to a gas fraction- 
ation section for debutanization an drecovery of C,—C’, 
polymerization unit feed. 

The fresh feed capacity of a catalytic cracker, in gen- 
eral, depends upon the conversion, combined feed ratio, 
and the coke burning capacity of the regenerator. 

The total catalyst inventory of a 5000-barrel-per-stream- 
day unit, burning around 4233 pounds per hour of coke, 
at 53 percent conversion, is about 37 long tons. 

The UOP regenerator design is set up for optimum pres- 
sure to increase the coke burning rate (pounds of coke 
burned per hour per pound of catalyst inventory in the 
regenerator) and the regenerator is therefore, reduced in 
size, which reduction in turn reduces the catalyst inventory 
in the unit. Thus catalyst replacement rate expressed in 
pounds /barrel required to maintain a given catalyst activ- 
ity is low. 

With the proper velocity in the regenerator, a small 
catalyst inventory, and two-stage cyclone separators of the 
proper design, the catalyst loss at 53 percent conversion 
will not exceed 0.25 pounds per barrel of fresh feed and 
for 70 percent conversion will not exceed 0.40 pounds per 
barrel. 

This rate of catalyst makeup is usually about that re- 
quired to maintain the catalyst activity and is normally 
within specifications set forth by any local laws. 


Yields—Typical yields from a UOP Fluid Catalytic Crack- 
ing unit when cracking a 28° API Mid-Continent gas oil, 
over silica-alumina catalyst, in once-through and recycle 
operation, are as follows: 


| 
Once 


OPERATION Through Recycle 





oa 


ow 


Conversion 60 | 
Yields, (Volume Percent) 
Debutanized Gasoline 
Light Cycle Oil 
Heavy Cycle Oil 
Butylenes 
Butanes 
Propylene 
Propane 
Ce and Lighter Gas, Weight Percent 
Octanes, 10 Lb. RVP Gasoline 
Motor Method (F-2) Clear 


Ke 
a 


ee 


5 ee 


2Ex 


= 
~ 
wanna 


3 cc TEL 
Research Method (F 
3 cc TEL 
Yields With Polymerization (Volume Fercent) : 
10 Lb. RVP Polymer Gasoline 
10 Lb. RVP Catalytic Cracked Gasoline 


Total 10 Lb. RVP Gasoline 


Commercial installations— There are at present 50 LOP 
Fluid Catalytic Cracking units in operation, and nearly a 
dozen more in various stages of design or construction. 
All of these represent a total design feed capacity of more 
than 400,000 barrels per day. Sizes of the units range from 
1400 to approximately 35,000 barrels per stream day fresh 
charge. 
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Houdriflow—toupry process corPORATION 


Application The Houdriflow catalytic cracking process 
is employed commercially to process all petroleum distillate 
fractions of all boiling ranges for the production of high 
octane motor and aviation fuels. 


Charge A wide variety of petroleum distillate stocks can 
be catalytically cracked in Houdriflow operations. Sweet 
and sour stocks, representing fractions of crudes boiling 
between naphtha and penetration asphalt, are handled 
equally well. If desired, straight-run and cracked gasolines 
may be processed along with gas oil cracking for sulfur 
removal and quality improvement. 


Products Motor gasolines from Houdriflow cracking have 
octane values in the range of 88-94 F-1 Clear and 95-99 
F-l + See TEL depending upon the temperature level, 
the type of charging stock and catalyst. In addition to gaso- 
line, the C, and Cy, light products are rich in unsaturates 
and may be further processed for the production of alky- 
late or polymer gasoline, or used in the petrochemical 
industry. A large percentage of the catalytic gas oil is 
light in boiling range and suitable for blending to No. 2 
fuel. In many cases a portion of the catalytic gas oils can 
be blended into diesel fuels. Due to its low Viscosity the 
small quantity of heavy catalytic gas oil produced is 
readily utilized as residual cutter stock. 


Description. The oil flow as shown in the diagram is as 
follows: Vapor or liquid charging stocks or mixtures of the 
two flow through a common oil feed nozzle into the reactor. 
Commercial Houdriflow units have operated with 100 
volume percent of the feed in liquid phase. 

After cracking, the reactor vapors are separated from 
the catalyst in a disengager and flow to the synthetic crude 
tower. The catalyst is next purged with low pressure steam 
in a short purge section to remove residual oil remaining 
on the catalyst. The vaporized residual oil joins the main 
stream of cracked vapors and flows to the fractionating 
column. Houdriflow’s efficient: purge system results in 
higher liquid recovery and less burning load in the kiln. 

For the catalyst flow, regenerated catalyst flows by 
gravity from the lift disengager through the top seal leg, 
reactor, purge section, intermediate seal section, kiln and 
transfer line to the bottom of the gas lift system. Steam 
flows through the top seal leg counter-current to the catalyst 
as an inert sealing medium to prevent the ese ape of hydro- 
carbon vapors via this route. 

Approximately 75 percent of the catalyst entering the 
reactor flows down through a center pipe in the reactor 
inner head and is admitted to the cracking zone through 
an annular orifice which surrounds the hydrocarbon feed 
nozzle 

The portion of the catalyst that does not flow through 
the center annulus enters the cracking zone through a 
cirele of pipes located near the periphery of the vessel. 
These pipes serve to maintain the lop of the catalyst bed 
at the desired level, thereby setting the space velocity. 

From the reactor purge section, the catalyst flows next 
through the intermediate seal section, and enters the kiln 
where the coke deposit is removed by combustion with a 
counter-current flow of air. Most of the heat liberated by 
combustion of the coke is absorbed by the catalyst and 
utilized in the reactor, but any excess is extracted from 
the catalyst and is recovered, in the form of steam, by 
means of transverse cooling coils. 

After flowing through the kiln the catalyst is collected 
by means of an arrangement of concentric cones fed by 
equally spaced pipes into a single outlet line through which 
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it flows to the lift engager. A mixture of flue gas and steam 
from the thermocompressor lifts the catalyst to the top of 
the unit, thereby completing the catalyst flow cycle. 

Air is supplied to the kiln from a single stage centrifugal 
blower which discharges at about 4.0 psig pressure. The air 
stream enters the kiln at the bottom of each burning zone 
and flows upwardly counter-current to the catalyst through 
the burning zone. An air heater is provided for start-up 
and as a means of temperature control during operation 
if desired. 

Some of the flue gas from the lower zone is compressed 
in the jets by high-pressure steam (100 psig) to a pressure 
of about 6 psig to serve as the catalyst lifting medium. 
Another part of the flue gas is used for elutriation and 
the remainder is discharged through the stack to the 
atmosphere. 


Operating Conditions. The major process variables are 
temperature, catalyst /oil ratio, and space velocity. Regula- 
tion of these variables, along with the extent of internal 
recycling, makes the cracking process extremely flexible 
with respect to product distribution and quality. Normal 
operating conditions fall in the range of 850 to 925 F. tem- 
perature, 5 to LO psig pressure, 1.5 to 4 w/hr/w space 
velocity and 3 to 7 w/w catalyst/oil ratio. 


Yields — In some Houdriflow units, above 90 percent con- 
version is achieved using recycle to fresh feed ratios of 
1/1 or slightly more; while elsewhere once-through crack- 
ing is preferred at 50 to 60 volume percent conversion. 
Typical yields for four commercial installations: 


Tide Salt 
Water Lake Shamrock 








Fresh Gas Oil, BPSD 4.460 10.165 1.750 
Cat. Cycle Oil, BPSD 
Internal Recycle BPSD 2.200 2,520 5,700 


Total Reactor Charge, BPSD 12,685 10.450 
YIELDS (Fresh Charge Basis) : 
Dry Gas, Weight Percent 7.f { 6.1 
Cs Fraction, Volume Percent 
Cs-C4 Fraction, Volume Percent 
(4 Fraction, Volume Percent 1 
Gasoline, Volume Percent 5 4! 
Light Cycle Oil, Volume Percent Ig 2t 
Heavy Cycle Oil, Volume Percent 1 at 
Coke, Weight Percent 5. 5 2.8 
Conversion, Volume Percent 2.2 | 68.9 7 
Liquid Recovery, Volume Percent : 103.4 100.6 
Inspections: 
Debutanized Gasoline 
F.1 Clear Octane 90.5 90.4 
Charge 
Gravity, °API x! 25.6 25.4 
Vacuum Distillation °F 
10 Percent / 600 
W) Percent 75 is4 
WO) Percent S45 
End Point 995 


Q 
‘ 
$ 

0 


* Total Cycle Oil 


Commercial Installations — Presently there are a total of 
14 Houdriflow units in operation as follows : 

Design Charge 
Capacity BPSD 


Okla 6.750 
to aoar 


Company Location 


Tide Water Associated O11 Co PDrumright 
Sun O11 Company Toledo, Ohio 
‘lark Refining Corporation Blue Island etl 5,000 
Salt Lake Refining Company Salt Lake City 13.000 
The California Oil Company Barber, N. J 25,000*° 
Shamrock (Ml & Gas Corporation Sunray, Texas 11,000 
Standard (Hl Co, of Texas El Paso, Texas 11,500 
Texas City Refining Company Texas City, Texas 18,730 
Gewerkachaft Erdol Raffinerie Emsland Lingen, Germany 17,500 
Sun «hl Company Sarnia, Ontario 11,500 


*Four units. ** Two unites 


In addition the following fix units are being constructed and engi 
neered in the t S and abroad 
Albatros & A. Belge pour le 

Kaffinage de Petrole 
Daikyo (ML Company 
(‘anadian Petrofina Ltd 
Sun Of Company 
Sun © Company 
Commonwealth Ol Refining Company 


Antwerp, Belgium 3.650 
Yokkaichi, Japan 200 
Montreal, Quebe« 000 
Marcus Hook, Pa. 27,000 
Toledo, Ohie 24,000 
Puerto Rico 26,800 
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Orthoflow—te m. w. KeLLocc company 


Application. The Orthoflow design is a new model Fluid 
catalytic cracker for the production of high octane gaso- 
line at low investment. Two modifications of the design 
have been developed and proved in commercial installa- 
tions. Both feature upright, single vessel construction. 

In the Orthoflow converters, Model A, the reactor is 
positioned atop the regenerator. In the Model B, further 
refinements and improvements in the Orthoflow principle 
have been obtained by reversing the positions, placing the 
reactor on the bottom and the regenerator above. Among 
the advantages gained in the new design are a decrease in 
the size of the reactor and fractionator, and reduction of 
utilities requirements for both gas compression and com- 


pression of regneration air. 


Charge Feed stocks consist of a wide range of gas oils 
from either atmospheric or vacuum distillation or from 
other feed preparation units such as solvent decarbonizing, 


visbreaking or Delayed Coking. 


Product 


range of yields and of varying characteristics. A high 


High octane gasoline can be made in a wide 


grade of heating oil can also be made as a by-product of 


the cracking reaction, 


DescriptionA simplified flow chart for the Model “B” 
Orthoflow Fluid catalytic cracker is shown on the opposite 
page 

Fresh gas oil feed and recycle return from the fraction- 
ator enter the base of the reactor through a number of 
injection points to provide adequate distribution. Regen- 
erated catalyst flows downward through standpipes, con- 
tacts the oil vapors, and is carried up into the reaction 
zone in sufficient quantity to maintain the reaction tem- 
perature. A catalyst bed level is established in the reactor 
to give the required space velocity. The oil vapors from 
the cracking reaction are separated from entrained cata- 
lyst in internal cyclones and carried to the fractionator. 

The spent catalyst stripping zone is positioned centrally 
within the reactor vessel, and stripped spent catalyst is 
conveyed upward to the regenerator vessel with a portion 
of the regeneration air which is admitted through the hol- 
low stem of the spent catalyst plug valve. In the regen- 


erator, the spent catalyst is contacted with additional air 


to reduce the carbon content to the desired level. Internal 
cyclones are used to separate regenerated catalyst from 
the flue gas stream exiting from the top of the regenerator. 

In the fractionator, the product stream is separated into 
gasoline, light gas oil, a recycle stream, and a slurry stream. 
The recovery and finished gasoline plant consists of ab- 
sorption and stabilization units to produce a high grade 
of gasoline. A highly olefinic feed stock suitable for cata- 
lytic polymerization can be obtained from the gas recov- 
ery unit if desired. 

By the construction of the reactor and the regenerator 
in a single converter vessel and the use of straight inter- 
nal catalyst carrier lines, the unit represents the simplest 
design to date. One of the major design achievements was 
the development of the plug valves which regulate inter- 
nal catalyst flow. These valves eliminate the need for ex- 
pansion joints in certain designs and are much more easily 
maintained than conventional slide valves. Although the 
plugs of the valves are subjected to the same erosive action 
of the catalyst as slide valves, the operating history of 
Orthoflow units has been remarkably free of erosion dif- 
ficulties. The rate of erosion of the plugs is considerably 
less than in slide valves, and unlike slide valves where 
erosion results in loss of control over catalyst flow, plugs 
can erode without appreciably affecting operability. The 
plug valve assemblies are bolted in for easy replacement 


when required. 


Operating Conditions—See Table | at bottom of this 


page. 


Yields 


now in operation have run as follows: 


Typical yields from a Model “B” Orthoflow unit 


14,000 bpd 
22,000 bpd 
Debutanized gasoline 48 vol. % 
Octane No., CFRR clear 92.2 

15,500 Ibs./hr 


Fresh feed rate 


Fotal reactor thruput 


Coke burning rate 


Commercial Installations —A total of thirteen units of 
the Orthoflow design are operating or are underway at the 
present time. Of these, seven are of the Model B type, 
three of which are completed and in operation. The larg- 
est unit to date is a Model B currently being engineered 


for a total thruput capacity of 86,000 bpd. 


TABLE 1 


Conventional Side-By-Side Unit Model ‘‘B" Orthoflow 





885-950 F. 

14-16 psig 
1050-1100 F. 
8-10 psig 

8-12 C/O 

1.0-3.0 W/Hr/W 


885-950 F 

10-12 psig 
1050-110 F 

8-10 psig 

8-12 C/O 

1.0-3.0 W/Hr/W 


Reactor Temperature 
Reactor Pressure 
Regenerator Temperature 
Regenerator Pressure 
Catalyst/Oil Ratio 

Space Velocity 
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Socony Airlift TCC—socony-vacuum on company, INC. 


Application Socony Airlift TCC units are used to proc- 
ess various fractions of crude oil to (1) produce high 
quality gasoline, (2) increase the yield of distillate fuel 
fractions, and (3) reduce the yield of residual fuels. 

An improvement in the design of the Airlift TCC units 
which has been put into commercial operation during the 
past year permits a substantial reduction in the cost of 
these units for any given job. 


Charge The charge stocks are obtained from all types of 
crudes, and consist of virgin or previously processed pe- 
troleum fractions varying from the heaviest gas oil frac- 
tions to full boiling range deasphalted crude 


Products The major product is usually considered to 
be gasoline, used as a high quality component of the 
refinery motor gasoline production. Other usual products 
include fuel gas, charge stocks for alkylation and catalytic 
polymerization, LPG, butane for gasoline pressuring, 
number two fuel oil base stock, cutter stock for heavy fuel. 
and (depending on the process scheme) high pressure 


steam for refinery use. 


Description of Process. Whe Socony Airlift TCC unit 
is a simplification of the original TCC process introduced 
commercially ten years ago. Investments have been re- 
duced while operating ease and flexibility have been in 
creased by superimposing the reactor over the simplified 
kiln, and replacing the bucket elevators with a catalyst 
airlift. Referring to the accompanying flow diagram of the 
usual processing arrangement, the charge is first heat 
exchanged against fractionator streams, combined with 
recycle (if any), heated and flashed in a tar separator. 
The overhead vapors flow to the reactor, and the bottoms 
are fed to a small vacuum jug for further recovery of very 
heavy gas oil as liquid feed, which is introduced in the 
top of the reactor. The asphaltic bottoms may be used in 
residual fuel, coked, or visbroken, Alternate types of feed 
preparation systems may be employed, such as visbreak- 
ing, coking, propane deasphalting and the like. 

In the catalytic section, regenerated catalyst flows by 
vravity slowly down the seal leg from the surge hopper 
to the reactor, Sealing steam or flue gas flows countercur- 
rently upwards, thereby permitting the pressure to increase 
from atmospheric in the surge hopper to 7 to 15 psig in 
the reactor. In the reactor catalyst flows slowly by gravity 
through a reaction bed of uniform depth, past vapor col- 
lecting grids, through a purge zone, and out of the reactor. 
The purged spent catalyst from the bottom of the reactor 
flows slowly by gravity into the top of the kiln, and then 
through the kiln where it first contacts flue gas of low 
oxygen content in the upper (countercurrent flow) section. 
As the catalyst passes downward, in the kiln, its tempera- 
ture is raised by the combustion of the coke, and then 
reduced by the incoming cold air. In the lower section of 
the kiln. the air and catalyst flow concurrently downward, 
with the temperature again increasing until the maximum 
temperature ts attained just above the cooling coils. These 
coils remove excess heat of coke combustion by generating 
steam, and are controlled to cool the catalyst to the desired 
temperature for return to the cracking reaction. The re- 
venerated catalyst flows slowly downward by gravity from 
the bottom of the kiln into the lift pot, where it is picked 
up by low-pressure air (introduced at about 2 psig) and 
lifted to the surge hopper at the top'of the unit. The 
catalyst is separated from the lift air in the surge hopper, 
and flows slowly by gravity down the seal leg to complete 
the cycle. 

The effluent vapors from the reactor flow to conven- 
tional fractionating and gas recovery systems to separate 
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the cuts desired for blending into final refinery products. 
It is to be noted that TCC reactor effluent contains essen- 
tially no inert gases that would increase recovery prob- 
lems. The Socony Airlift TCC unit has been designed 
around Socony bead catalyst, but can be and is operated 
with other types of catalyst of discrete particle size. The 
improved design maintains high catalyst activity with the 
low make-up rates required by attrition. The Socony Air- 
lift TCC units in operation with Socony bead catalyst 
have an average make-up rate equivalent to about 0.3 
pound per barrel of feed and a CAT-A index of 30. 


Operating Conditions— Although usually designed for 
specific conditions for cracking a given feed stock, the 
Socony Airlift TCC unit has a wide range of flexibility in 
operating conditions. The major variables and their usual 
range include the following: 


(1) Space Velocity—1 to 2.5 volumes of oil per volume of 
catalyst in the reaction zone (V/Hr/V) 

2) Catalyst-to-Oil Ratio—2 to 5 volumes of catalyst 
volume of oi] (V/V) 

(3) Average Reactor Temperature—840 to 920 F 

(4) Catalyst Activity—25 to 34 CAT-A Index 

(5) Reevele t Fresh Feed —) to 2 volumes of recy« le 


volume of fresh feed 


Yields— Typical commercial operating data are tabulated 
below, taken from a run charging Kansas gas oil boiling 
between diesel fuel and 135 F. softening point asphalt: 


YIELDS PROPERTIES 
Gasoline Charge Stock 26.5 °API 
(00 °F. EP. Cycle Stock 5.0%, 657 °F. at 10° 
Heavy Cycle Stock ; ‘ 835 °F. at 50’ 
Excess Butanes A 1021 °F. at 90°, 
Butylenes . 10.5 RVP 
Propane 137 °F. at 10°) 
Propylene 5.7% 230 °F. at 50°; 

395 °F. at 90°; 

Total yl’ H ‘ 90.6 Research Clear 

07.2 Research plus 3ec THI 


(2 and lighter gas 
Coke 


Commercial Installations The first Socony Airlift 


TCC unit went on stream October 6. 1950 at Beaumont. 
Texas. The following 32 units are in operation now, and 
17 additional units are under construction. These units 
have capacities ranging from 1500 to 20,000 barrels per 
stream day. 


No. of 

Company Location Units 
American Liberty Oil Co Mt. Pleasant, Texas 
Condor S.p.A Milan, Italy 
Continental Oil Co Lake Charles, La 
Deutsche Erdol AG Heide, Germany 
Deutsche Vacuum Ocl, AG Bremen, Germany 
Derby Oil Co Wichita, Kas 
Gelsenbere Benzin A.G Gelsenkirchen, Germany 
Magnolia Petroleum Co Beaumont, Texas 
MFA QOil Co., Inc Memphis, Tenn 
New Mexico Asphalt & Artesia, N. M 

Refining Co 
Permolio, S.p.A 
Phillips Petroleum Co 


Genoa and Rome, Italy 

Okmulgee, Okla., and 
Woods Cross Utal 

Raffineries Francaises de 
Petrole de l’ Atlantique 

SACOR 

Societe Cherifienne des 
Petroles, S.A 

Socony-Vacuum Oil Co., Ine 


Donges, Frances 
Lisbon, Portugal 
Petitjean, Morocco 


Illinois, Kansas, Michigan, 
New Jersey, New York 

Frontignan, France 

Cleveland, Ohio 

Corpus Christi, Texas 

Coryton, England 


Potwin, Kas 


Socony-Vacuum Francaise 
Standard ( yi] Co (Ohio) 
layvlor Oil and Gas Co 
Vacuum Oil Co., Ltd 
Vickers Petroleum Co., Inc 
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Catalytic Reforming—sincian rerininc company 


This process is applied to the upgrading 


Application 


of low-octane naphthas and the production of aromatics. 


Charge Straight-run naphthas (typical examples shown 
in Table 1) and cracked stocks of similar boiling range. 


Product Motor fuel blending stock of 85-98 octane (re- 
search clear) depending upon operating conditions, When 
operated for aromatic production, the product may con- 
tain benzene, toluene, xylene, or other aromatics depend- 
ing upon the feedstocks and operating conditions used. 
The above aromatics may also be found in the motor fuel 
product and can be extracted by any of several known 


extraction processes, 


Description The accompanying flow diagram illustrates 
a typical commercial design. Naphtha is charged to a pre- 
heater after mixing with a hydrogen-rich gas stream that 
is recycled from the reactor product system. The gas-liquid 
stream is heated to the desired temperature and fed to the 
top of the No. | reactor. The vapors leaving this reactor 
are reheated and fed to the second reactor. After the No. 
2 reactor the stream is again reheated before entering the 
No. 3 reactor. The effluent from the third reactor is passed 
through coolers and a flash drum. In this drum the total 
reactor effluent is separated into a liquid and gas fraction. 
The gas fraction, being high in hydrogen content, is com- 
pressed and recycled to the inlet naphtha feed system. The 
liquid fraction is fed into a column for stabilization to 
produce the debutanized reformate product, Hydrogen is 
produced in excess of process requirements and may be 
utilized in other processes. 

The regenerative nature of the platinum catalyst makes 
possible the application of two different reforming proc- 
esses governed by the severity of operation. When process- 
ing under relatively mild conditions, it is only necessary 


to practice infrequent regeneration since the catalyst loses 


TABLE 1 


Typical Feed Stock Characteristics 


Mid- 
Continent 


Abqaigq- 


CRUDE SOURCE Kuwait 





Distillation 
Gravity “API 53.9 
IBP °F 253 
10 Percent °F 266 
50 Percent °F 289 
00 Percent °F ..| 333 
EP °F. 360 
Analysis 
Naphthenes Volume Percent 41.4 
Aromatics Volume Percent 7.3 
Paraffins Volume Percent 50.6 
Sulfur Wt. Percent 0.015 
Octanes 
Research Clear 38.2 
Research + 3.0 cc TEL/Gallon 65.0 
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activity slowly. Such operations are essentially continuous 
and are characterized by low temperatures, high pressures, 
and high space velocities. 

The processing for high octane levels requires higher 
temperatures and lower space velocities. The use of lower 
pressures is indicated because of potential yield improve- 
ment; however, more frequent regeneration is required. 
The design for this operation is such that the reactors may 
be regenerated separately without interruption of the naph- 
tha processing cycle. It is necessary to provide an addi- 
tional reactor and suitable manifolding so that any one 
reactor may be taken out of service and regenerated. 

Regeneration after mild operations is accomplished by 
depressuring, purging the system with inert gas, and admit- 
ting a controlled amount of air to the reactors to burn-off 
the carbonaceous material which had fouled the catalyst; 
the flame front progressing through each reactor in series. 
Regeneration during high severity operation may be per- 
formed in a similar manner on any individual reactor 
while the others remain on stream. 

The catalyst is characterized by (1) high paraffin cyeli- 
zation, (2) maximized naphthene dehydrogenation, (3) 
high paraffin and napthene isomerization, (4) high hydro- 
gen production and (5) low hydrocracking. Depending 
upon the type of operation the catalyst life may vary from 
4)-200 barrels per pound. The catalyst is a joint develop- 
ment of the Sinclair Refining Company and Baker & 


Company. 


Operating Conditions— Conditions vary with the feed- 
stock and yields desired: 200-750 psig, 825-950 F., 1 to 5 
weight hourly space velocity and 3 to 10 molal recycle 
gas ratio. 


Typical Yields 
Commercial Installations 


See Table 2. 


Three under contruction. 


TABLE 2 


Pilot Plant Yield Data 
Mid-Continent and Abqaiq-Kuwait Naphthas 


Reformate Researca Octane 85 85 95 95 
Crude Source M-C A-K | M-C 





Yields 
Hydrogen Weight Percent 
Methane Weight Percent 
Ethane Weight Percent 
Propane Weight Percent 
Total C3- Weight Percent 
Butanes Volume Percent 
Cs5-EP Volume Percent 
Octanes 
Research Method Clear 
Research Method + 3.0 cc TEL 
Gallon : 95.5 100.1 | 100. 
Motor Method Clear 6 85.7 85.7 
Motor Method + 3cc TEL/Gallon . 91.1 | 92.2 
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Catforming—t« ATLANTIC REFINING COMPANY 


Application._The Atlantic catalytic 


is a selective catalytic process for the conversion of low- 


reforming process 


octane naphthas into finished high-octane gasoline and for 
the production of aromatics for petrochemicals and avia- 


tion gasoline. 


Charge 
high-sulfur, wide-boiling-range, straight-run naphthas (up 
to 400 F), cracked naphthas, or selective cuts for special 


Stocks for the process may consist of low or 


aromatics production. 


Product When operated for motor gasoline production, 
the reactor product requires only stabilization before in- 
clusion in finished gasoline. No rerunning, sweetening or 
other finishing treatment is required. 

Description.feed naphtha is charged to the reaction 
section with no feed preparation facilities required. The 
feed is joined with a recycle gas stream of 90 to 95 per 
cent hydrogen purity and preheated by exchange with the 
final reactor effluent. The mixture is then heated before 
passing to the first reactor. Three reactors are utilized 
in series with interheaters between reactors to compen- 
sate for the endothermic heat of reaction. The final 
reactor effluent after exchange with the feed is cooled 
and flows to a high pressure gas separator. The recycle 
hydrogen stream (approximately 8000 cubic feet per bar- 
rel of feed) is compressed and returned to the reactors. 
The net gas make consisting of hydrogen and small quan- 
tities of methane and ethane is sent to fuel gas or other 
use. Liquid from the separator flows to a conventional 
fractionation system for stabilization. 

When charging high sulfur stocks it is economically 
desirable to include desulfurization facilities. In the 
Atlantic process this is accomplished by a simple desul- 
furization of the recycle gas, such as a conventional amine 
unit, Since neither water or amines are catalyst poisons, 


STOCK 


no special equipment is required following the desulfuri- 
zation unit. By desulfurization of the recycle gas when 
charging a feed containing 0.1 weight percent sulfur, the 
sulfur content of the reactor charge is equivalent to that 
which would exist when charging a feed of .025 weight 
percent sulfur with no desulfurization. 

Carbon deposition on the catalyst is negligible under 
normal operations with this process. Under very severe 
reforming conditions or in the case of a major unit upset, 
however, carbon may be deposited on the catalyst reduc- 
ing its activity. With the Atlantic process this is corrected 
by a simple regeneration operation, with the catalyst in 
place, using a dilute air in steam mixture to burr off the 
carbon deposit. 

The process is based upon a selective catalyst which 
promotes the following chemical reactions: isomerization 
of paraffins and naphthenes, conversion of naphthenes to 
aromatics, hydrocracking of high boiling paraffins with 
cleavage of paraffins near the central carbon atom, and 
desulfurization with the production of hydrogen sulfide. 
Operating Conditions Reactor temperature is 850- 
950 F., while the pressure is maintained at 300-700 psi. 
Product yields and qualities will depend to a large extent 
on the properties of the feed and the operating severity 


employed. 


Yields — Typical 


shown in the table below. 


charges, yields and inspections are 


Commercial Installations Since the first commercial 
operation of the Catforming process began in August, 
1952, twelve additional units have been completed and put 
in operation. These and several other units in various 
stages of design and construction are operating on widely 
variant feed stocks. Capacities of the operating units range 
from 300 to 14,000 barrels per day. 


East Texas Arabian California 





Charge Stock: 
ASTM 10 Percent 
SO Percent 
OO Percent 
Percent Sulfur 
F-1 Octane Clear 


Products: 
Debut. Gaso. LV Percent 
C,— LV Percent 
Cy--Weight Percent 
Cy Weight Percent 
C,--Weight Percent 
Hl. Weight Percent 
RVP Debut. Gaso 
F-1 Octane-10 Ib. Gasol.: 
Clear 
+3ec TEI 
ASTM. .10 Percent 
SO Percent 
00 Percent 
Sulfur 
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236 268 284 
204 319 
334 305 
03 O28 
37 4 D4 i) 
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Cycloversion—PxHiuis PETROLEUM COMPANY 


Application —Cycloversion is used (1) to desulfurize 
straight run and cracked gasolines, naphtha fractions and 
kerosines, (2) to reform straight run gasoline or naphtha 
in order to up grade octane numbers and to improve lead 
susceptibility, (3) to catalytically crack gas oil stocks for 
the production of high octane gasoline. It is also used for 
the catalytic retreatment of highly olefinic synthetic gaso- 
line. 

Charge —Under desulfurization conditions the charge 
stocks can be either a full boiling range gasoline or a 
naphtha fraction, Various mixtures of cracked and straight 
run charge stocks can be processed in a combined opera- 
tion. Under reforming conditions the charge stocks are 
similar to those processed to effect desulfurization. Gas oil 
cracking charge stocks having a boiling range 400-800 F. 
can be satisfactorily processed. 


Product Catalytic desulfurization of the straight run or 
natural gasoline charge stocks results in no appreciable 
change in the composition of the treated product other 
than the reduction of sulfur content. With cracked gaso- 
line the octane improvement is due to desulfurization and 
some isomerization. The absence of undesirable side re- 
actions is indicated by the fact that there is no appreciable 
change in physical properties such as vapor pressure, 
gravity or distillation characteristics. 

Benefits gained by catalytic reforming include those 
obtained from catalytic desulfurization together with an 
appreciable increase in clear and leaded octane ratings. 

Catalytic gas oil cracking yields highly olefinic gases, 
high octane motor fuel, low pour point recycle stocks and 


bottoms. 


Description The accompaning simplified flow diagram 
shows the basic equipment included in a Cycloversion 
Unit. The heater and heat exchangers are of conventional 
design and serve to heat the feed stock to the desired tem- 
perature with a minimum of thermal decomposition, Two 
reactors are provided for continuous operation, i.e., one 
chamber is on process while the other is being regener- 
ated. The rerun and stabilization facilities are also 
conventional in design. The steam superheater and air com- 
pressor are regeneration facilities which are used for re- 
activating the catalyst in situ. An installation of this type 
can be used for any of the applications of Cycloversion. 


TABLE 1 
Cycloversion of Mid-Continent Gas Oil 


Feed Stock 
Gravity, API 
10 Percent (Vacuum 


Sample Designation 

Test Number 

00 Percent (Vacuum Operating Conditions 

r Space Velocity, V/V Hr 
Cat. Chamber Inlet 
Cat. Chamber Pres 

Yield Summary 
Debut. Ref. Naph., Vo 

Percent Charge 


Aniline Pont 
Catalytic Gasoline, Cs 
Cravity. API 
Reid Vapor Pressure 
ASTM Octane Number 
+3 ce. TEL y i 
Research Octane Number Plus 1.0 ce. TEL, Gal 
+3 ce. TEL Plus. 3.0 ee. TEL Gal 
. API Gravity wot 
Vields, Precent of Charge RV p @ 
Cat. Gasoline, (o-400°F , Vol. Percent 
10 Lb. RVP., Gasoline, Vol. Percent* 
Propylene, Val Percent 
Hutylenes, Vol. Percent 
Cat. Reevele 00°F, + Vol. Percent 4 7 ap Peseent 
23 70 Percent 
49.3 9 Percent 
End Point 


28 ASTM Dist. °F 

42 First Drop 
10 Percent 
WO Percent 


Carbon, Weight Percent 
Convermon, Single Pass Vol. Percent 


* Butanised and includes potential catalytic poly gasoline 
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TABLE 2—Reforming 


Research Octane Ratings 


Total Sulfur, Weght Percent 


However, rerun and stabilization facilities are not required 
for straight run desulfurization. Also, some units built for 
desulfurization service, have only a single reactor and do 
not include regeneration facilities. These installations dis- 
card the catalyst when it is spent and recharge the reactor 
with new catalyst. 

All the equipment shown in the flow diagram is required 
for gas oil cracking and reforming operations. The higher 
carbon deposition on the catalyst for either of these oper- 
ations precludes the use of the non-regenerative unit. 
Process cycles vary from three to 12 hours when process- 
ing gas oil and from 12 to 72 when reforming. Steam is 
added with the gas oil charge to suppress carbon deposi- 
tion on the catalyst but is not generally used in the desul- 
furization or reforming operation. 

Caustic washing facilities are generally provided to re- 
move the H.S formed when the sulfur compounds are de- 
composed, No further treatment is usually necessary. 

The catalyst is cyclocel grade bauxite and is a natural 
occurring material, It has @ life of 5000-20,000 barrels per 
ton when used in non-rey*serative desulfurization units 
and 50,000-100,000 barrels per ton when used in regenera- 
tive units. 


Operating Condition The major process variables are 
temperature, pressure, and space velocity. High tempera- 
tures increase the depth of conversion. Lower pressures in- 
crease the olefinicity of the gasoline obtained from gas oil 
cracking which in turn increases the octane rating of the 
product. Increasing space velocity at constant temperature 
and pressure decreases the depth of conversion. 


Yields——In the desulfurization operations, the yields are 
98.0-99.5 liquid volume percent of charge. Yields from 
reforming are dependent on the severity of the operation. 
This is also true for gas oil cracking though in this opera- 
tion a 5O percent conversion is considered normal. Typical 
data for the three types of operation which can be per- 
formed in the Cycloversion process are shown in the tables 
below. 


Commercial Installations The first Cycloversion unit 
was installed in 1940. At present there are 33 units in 
operation with a total designed thruput of over 100,000 
barrels per day. Units totalling more than 29,000 barrels 
per day are under construction. These units range in size 
from 300-18,000 barrels daily. 





TABLE 3—D 
Straght-Run 
Gasoline 
Charge | Preduct 


Debutanised 
elormed 
Naphtha 


Twe -——_-—-—_—_——-_-  ------ -- — 
Operating Conditions 
Space Velocity, V/V Hr 10 
10 Cat. Chamber Inlet, °F S03 
o74 Cat. Chamber Pres., Pig 50 
ww Research O tane Ratings 
Clear 77 66.3 
Plus 1.0 ce. TEL/Gal § 76.6 
8A.7 Plus 3.0 ec. TEL/Ga! 85.5 
Yield Summary 
2 a0 Yield. Vol. Percent Charge 99.6 
2 754 API Gravity @ 60° F 64.6 
3 83.3 KVP it 10.7 
ru 46.1 Total Sulfur, Weight Percent 0.123 0.004 
Lt 3.2 Mercaptan Sulfur, Weight Percent 0.049 
ool 0.020 Doctor Test Sour 
ASTM Dist. °F 
First Drop o4 
10 Percent 117 
W Percent 71 
5O Percent 27 
70 Percent 239 
90 Percent 2st 
End Point 33 


Charge One 


5 
6, 


187 129 
297 259 
$20 404 
$3.3 327 
v4 344 
370 367 
429 442 
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These two I-R single-stage, ver- 
tically-split units circulate 950 
gpm of solvent through the Aro- 
matics Recovery Plant at 485’ 


head 


On the toughest of refinery jobs, 
these I-R slurry pumps have 
given dependable service. 600 
gas oil, containing .8 Ib/gal of 
catalyst is circulated through 
heat exchangers. 





1-2 COMPRESSORS SERVE 
CAT-CRACKER AND PLATFORMER 
The four Ingersull-Rand gas-ergine- 
driven units at the right compress 
recovery gas from the cat-cracker 
to 215 psig. Their successful per- 
formance record has resulted in the 
installation of five other gas-engine 
compressors at Cosden. 


These two-stage pumps charge 
the Platformer with depentan- 
ized gasoline or naptha. Similar 
units are on boiler feed service 
at Cosden. 


CONDENSERS 





TURBO-BLOWERS ° AIR & ELECTRIC TOOLS ROCK DRILLS ° 
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Ingersoll-Rand Pumps 
circulate the “Life Blood” 
of another great refinery. 


,.. at Cosden Petroleum Corporation, 
in West-Central Texas. 


d| The Cosden Refinery in Big Spring, Texas marks the first installa- 
tion of a combination Platforming and Aromatics Recovery Plant for 
simultaneous production of nitration-grade benzene, toluene and 
xylene from petroleum hydrocarbons. 

Here, as at all petroleum processing plants, centrifugal pumps are the 
heart of the entire operation—circulating the liquids that constitute 
its “life blood” through miles of piping, processing units and storage 
tanks. To stay “on stream,” operating engineers can take no chances 
on performance and dependability when it comes to process pumps. 

At Cosden, as in refineries the world over, Ingersoll-Rand pumps 
and compressors are living up to their reputation for continuous, 
heavy-duty performance year after year, with minimum attention and 
maintenance. 

Whatever your processing requirements, Ingersoll-Rand’s special- 
ized experience in the petroleum field can save you time, trouble and 
expense. For information, contact your nearest I-R branch office. 


~ Three I-R vertically-split, single- 
stage pumps on feed preparation i ‘ oot I "SO = ani 
service for Cosden’s Platformer. acd 
Cameron Pump Division 


11 Broad . N York 4, N. Y. 
roadway, New Yor 


GAS & DIESEL ENGINES ° VACUUM EQUIPMENT ° PUMPS ° COMPRESSORS 
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Fluid Hydroforming—stanoarn on DEVELOPMENT COMPANY 


Application. fluid Hydroforming is a flexible, fully 
continuous, catalytic, fluidized solids process for convert- 
ing low octane naphthas to high octane gasoline stocks. 
The recently announced Model Il version lowers invest- 
ment costs up to 20 percent and increases the flexibility 


of the process, 


Charge Both virgin and cracked stocks can be reformed 
with good selectivity. There is no limitation in feed stock 
end point, and high sulfur feeds can be reformed without 
the use of desulfurization equipment. 


Product 
tained, especially when paraffinic feed stocks are reformed. 
The octane ceiling is higher than for other known meth- 


Good yields of high octane gasoline are ob- 


ods of reforming. 
Description —linely divided molybdena-alumina catalyst, 
behaving much like a fluid, circulates continuously be- 
tween the reaction and regeneration zones of the process. 
In the reactor, the preheated feed stock comes into inti- 
mate contact with catalyst and recycled tail gas, and is 
reformed into high octane products. Carbonaceous mate- 
rial which accumulates on the catalyst is burned off in 
the regenerator, and the hot regenerated catalyst is re- 
turned continuously to the reactor, 

The catalytic reforming reactions require a substantial 
heat input to the reactor at a relatively high temperature 
level. The Model II version of the process provides a new 
source of heat and thus eliminates some of the expensive 
equipment formerly needed to supply heat. Previously all 
the heat was conveyed to the reactor as sensible heat of 
the naphtha feed, recirculated catalyst, and recycle tail 
gas. In Model Il the new heat source is an inert solid 
stream which circulates with the catalyst between the 
reactor and regenerator, and which conveys into the reac- 
tor the heat of regeneration which cannot be transported 
economically by the catalyst itself, 

The inert particles are larger and more dense than the 
catalyst particles, and therefore settle rapidly through the 


fluid beds of catalyst in the reactor and regenerator. Be- 
cause of this, the inert particles can be circulated through 
the system many times faster than the catalyst itself, and 
all the heat of regeneration is transported to the reactor. 
The result is a considerable reduction in the heat required 
from the recycle-gas stream, and investment savings of 
about 20 percent in compressors, furnaces, heat exchang- 
ers, cooling water, and power. 

Optimum Model II conditions for Hydroforming a 250 
F. to 325 F. West Texas virgin naphtha to produce a clear 
92-octane-number (ASTM D 908, Research Method) ©, 4 
gasoline are as follows: 


Reactor: 

Pressure, psig 

Temperature, F 

Recycle gas 
Rate, cu. ft. per bbl. of feed 
Preheat temperature, F. 

Naphtha 
Preheat temperature, F. 

Solids circulation, pounds per pound of 
naphtha feed: 

Catalyst (catalyst-to-oil ratio) 


Inert particles (inerts-to-oil ratio) 


Regenerator: 
Pressure, psig 
Temperature, F. 
Air Standard, cu. ft. per bbl. of feed 


Commercial Installations At the present time 127,000 
barrels per day of Fluid Hydroforming capacity are under 
construction or @re operating in the U. S. and throughout 
the world. These units are of the Model I design. It is 
anticipated that new Fluid Hydroformers will use the 
Mode! II design, which has also recently been made avail- 
able to the industry under license. 





,— ¢ Barrels Per Day 
> —_>) Gallons Per Minute 


( — _}> Pounds Per Hour 
C— > Mols Per Hour 





Flow Diagram Symbols Used In This Issue... 


L—f- Standard Cubic Feet Per Day 


[— > Pressure, MM. HG Absolute 
[ — _ }Temperature,Degrees Fahr. 


(- Pressure, Pounds Per Sq. Inch 
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PATENT PENDING 


Ducon TRICKLE VALVE... 


the first dip-leg SEAL with approval 
for fluid catalyst cracking plants... @ 














The good word “APPROVED” gets around the industry 

fast. Through research and experiencejin application of 

their type SDC recovery pepe Ducon Company offers 
f 


a truly dependable dip-leg seal oncatalyst crackiag plants. 
The unit permits instant attainment of operating 

conditions with minimum loss gf catalyst. A free-swinging ring 
type hinge assures true alignment of those surfaces 
affecting the gas seal... and offers no resistance 

to movement of the valve plate by the returning catalyst. 
The fact’that the refining industry must 

maintain continuous operation for 

greatest efficiency ... has won immediate 

approval for the Ducon trickle valve 

as a trouble-free seal. 


Write today for full details 


=o yeh | Canadian Branch: THE DUCON COMPANY of CANADA, Ltd 
e name in dus, P.O. Box 23, HAMILTON, ONTARIC 
trol 


Ducon COMPANY 


147 EAST SECOND STREET, MINEOLA, NY. + Sales Representatives in Principal Cities 








CYCLONES © CENTRIFUGAL WASH COLLECTORS © TUBULAR CLOTH FILTERS @ DUST VALVES 
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Whether you require com- 

plete “turnkey” service— 

preliminary economic studies, 

basic process design (including 

many major refining processes 

as well as gasoline plant and 

gas handling facilities), engineering, 
purchasing, construction, and 

final operating tests—or any single 

one of these services, you can place your 
utmost confidence in Tellepsen Petro-Chem 
Constructors. 

Our roster of repeat customers, including 
some of the most distinguished names in industry, 
attests to our ability and integrity in the design 
and construction of plants and facilities for the 
petroleum, natural gas and chemical industries. 

Tellepsen Petro-Chem spans two continents— 
serving the petro-chemical industry in 
any locale, on a small project or one of great 
consequence. The familiar Tellepsen sign associated 
with a project is always a good sign... . it is 
your guarantee of complete satisfaction. Your in- 
quiry will receive prompt, confidential attention. 
No obligation, of course. 








TELLEPSEN 


rE Be eD-¢ BEE VE 
CONSTRUCTORS 


A DIVISION CF TELLEPSEN CONSTRUCTION COMPANY 


HOUSTON, TEXAS 


MEXICO 
Tellepsen de Mexico, S.A. de C.V. 
Cinco de Mayo No. 32 — Mexico, D.F. 


VENEZUELA 


Trans-Caribbean, S.A. 
Cable: “Transcarib” — Maracaibo, Ven. 
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Fluid Hydroforming—t#« ™. w. Keuoce company 


Application — The Fluid Hydroforming process is used to 
catalytically reform straight run and cracked naphthas or 
mixtures of the two to high octane levels 


Charge A wide variety of either straight run or cracked 
naphthas or mixtures can be used as feed stock to the 
unit. A normal boiling range for these naphthas may be 
considered as 200 to 400 F. although other fractions may 
also be used. Some inherent advantage in yield is obtained 
by using highly naphthenic or aromatic naphthas, but ex- 
tremely high octane products can also be obtained from 
highly paraffinic naphthas. High sulfur naphthas can be 
processed successfully without extraneous desulfurization 
systems 


Product A fluid hydroformer product has both a high 
octane and a high aromatic content. It can therefore be 
used as either a high octane blending agent for motor or 
aviation vasoline or as a source of aromatic petrochem 
icals. The plants now under design will produce a debu 
tanized product having an 85 to 95 CFR-Research clear 


octane rating 


Description The naphtha charge is preheated in one 
coil of the combination furnace, and the hydrogen recycle 
gas is heated in a separate coil. These two streams are con- 
tacted with the regenerated catalyst in the reactor, and the 
reaction products are separated in a conventional recovery 
system, The spent catalyst from the reactor is continuously 
withdrawn to a regenerator where the carbon content is 
reduced to the required value by combustion with air. The 
hot regenerated catalyst is then returned to the reactor for 
further contact. This makes the process truly continuous 
and allows a part of the heat of reaction to be supplied 
by the recirculated catalyst. 

This catalyst circulation system makes possible very 
close control of catalyst activity at all times and permits 
a low feed preheat temperature. Fresh catalyst can be 
added when required, or used catalyst can be withdrawn 
while the unit is in continuous operation, A low feed pre- 
heat temperature minimizes the amount of pre-cracking of 
the naphtha which might occur if all the heat required for 
the reaction were added in the furnace coil. By using a 
circulating catalyst system, very high octane levels can be 
attained without the possibility of shut-down due to coke 
formation on the catalyst 


Operating Conditions — Since the operation of the Fluid 
hydroforming unit will depend to a large extent on the 
feed stock and the product desired, only a broad range of 
operating variables can be given. An approximate range 
of these variables for commercial units is as follows: 


or pressure iM) YOO pst 


Reactor temperature 900-950 I 

10-510 psi 
1000-1100 F 
4000-8000 SCF/BbI 
0.30-0.80 W/Hr./W 
0.25-1.00 W/W 


Regenerator pressure 
Regenerator temperature 
Hydrogen recycle gas rate 
pace velocity 


Catalyst to oil ratio 


Yields Tables | and 2 illustrate typical yields and in- 
spections of products when making aromatics, aviation 


gasoline, and motor gasoline 


Commercial Installations. A 20(0)-barrel-per-day plant 
is in operation at Destrehan, La., producing either high- 
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quality motor gasoline or aviation gasoline components. 
One 13,000-bpsd, one 20,000-bpsd, and one 30,000-bpsd 
plant are expected to be in operation in late 1954 or early 
1955. 


TABLE 1 


Fluid Hydroforming of 214/291° Virgin Naphtha for Aromatics 
or 115/145 Grade Aviation Gasoline 


Operating Conditions 
Pressure psig 
Temperat ire bk 


Yields on Feed 

100 Percent C4 Liquid Volume Percent 

(4 Fraction —Volume Percent 
Butenes 
Isobutane 
n- Butane 

Cs Fraction — Volume Percent 
lsopentane 
n- Pentane 

Depentanized Liquid Volume Percent 
Pre-Aviation Blending Agent — Volume Percent 
Aviation Blending Agent Volume Percent 
Post-Aviation Blending Agent — Volume Percent 

Carbon Weight Percent 

Hydrogen Produced CF B 

Benzene Volume Percent 

Toluene Volume Percent 

(s Aromatics Volume Percent 

(» Aromatics Volume Percent 


~a 


Inspections of Products 
Debutanized Liquid 
Octane Number -CFRR 
Pre-Aviation Blending Agent 
Reid Vapor Pressure —pea 
Octane Number -CFRR+3 ce TEL 
Blending Octane Number —F-3+4.6 ce TEL 
Blending Index Number—F-4+-4.6 ce TEL 
Aviation Blending Agent 
Reid Vapor Pressure pa 
Blending Octane Number— F.344.6 ce TEL 
Blending Index Number — F-4+4.6 ce TEL 
Post-Aviation Blending Agent 
Reid Vapor Pressure — psi 
Octane Number CFRR 


TABLE 2 


Typical Fluid Hydroforming Pilot Plant Results 
Virgin Naphthas—Motor Gasoline Production 


Mid- 
Continent Kuwait 


CHARGE STOCK SOURCE 





Charge Stock 
(rravity API 56.1 55.4 
ASTM Distillation 
IBP —-F 4 206 
235 264 


10 percent 
209 


SO percent 269 
90 percent 329 346 
95 percent 351 360 
EP 373 3st 
RVP 10 07 
Sulfur —weight percent 0.03 0.073 
CFPRM Clear (F-2 39.1 25.8 
CFRR Clear (F-1 40.9 30.2 
Operating Conditions 
Catalyst Molybdena | Molybdena 
on Alumina | on Ajumina 
Pressure pe 250 2h 
Temperature F 930 930 
Recycle Gas CFPB Soo 5006 
Fluid Hydroformate 
102 RVP YVield—-Vol. percent basis feed 88.7 a3.4 
102 RV? Octane 
CFRR Clear 
CFRR+3ce TEL, gal 
Extraneous Butanes* Volume Percent basis feed 44 
Butanes produced Volume Percent basis feed 64 8.2 
Debutanized Hydroformate 
Ciravity API 484 48.5 
ASTM Distillation 
IKP fF 133 112 
10 percent 184 169 
SO percent 250 259 
319 Ml 
15 percent 352 368 
EP 435 436 
RVP 3.00 
Sulfur weight percent 0.010 


WO percent 
42 
0.010 
* Required for 10-pound RVP Gasoline 
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ONE Complete SOURCE 


for the finest in i} 


ELECTRICAL EQUIPMENT 
for 


HAZARDOUS LOCATIONS 


EXPLOSION-PROOF + DUST-TIGHT 
VAPORTIGHT ¢ WATER-PROOF 


Design leadership, precision manufacture and rugged 
quality are three important features that make R&S 
electrical equipment for hazardous locations, the stand- 
ard of comparison. Made of materials of outstanding 
quality, by highly skilled craftsmen, R&S electrical 
equipment is known and respected by architects, con- 
tractors, designers, engineers and maintenance men in 
all types of industries. Electrical wholesalers prefer to 
list and sell R&S equipment because these products 
create prestige, satisfy customers and promote greater 
sales. Feature for feature, item for item, there is nothing 
finer for hazardous locations than the R & S complete line. 


If you are concerned with the proper application of 
electrical equipment to eliminate dangers in your haz- 
ardous locations, let R&S help you solve any problem. 


Sales Representatives in Principal Cities 


Ways 


Wav /russett & STOLL COMPANY, INC. + 125 BARCLAY STREET, NEW YORK 7, N.Y. 


“RUSSELL & STOLL 


PRECISION-BUILT ELECTRICAL EQUIPMENT—SINCE 1902 


For more data on advertised products, use Readers’ Service Cards, last page PerroLteumMm REFINER 
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This Fluid Hydroformer is part of an expansion program at “Creole’s”’ 
Amuay Bay, Venezuela refinery for which Foster Wheeler is the main 
contractor; also included are a 75,000 bbi/day Crude unit, 
@ Naphthe Fractionation-Stabilization unit and extensive offsite facilities. 


165 Broadway, 
New York 6, N. Y. 








Designed and constructed by Foster Wheeler, in 
collaboration with the engineering department of 
the Standard Oil Development Company, this plant, 
comprising Propane Deasphalting and Dewaxing, Phenol 
Solvent Refining and Clay Contact Rerun units, is 
daily turning out superior lubes for British industry. 
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Top Refiners demand 
Top Quality Chemicals --.- 
—they — SOLVAY 


QUALITY —The nation’s finest refiners know 
they can always count on soLvay for purity 
that never varies .. . purity that meets the 
highest standards. And you get SOLVAY’s high 
quality—at no increase in price! 


DEPENDABILITY —SOLvay is America’s lead- 
ing producer of alkalies and associated 
chemicals—with over 70 years of know-how 
and the world’s finest production facilities! 
And to assure prompt delivery of any size 


SOLVAY 


VW 


Soda Ash « Snowflake® Crystals « Potassium Carbonate « Caicium Chloride 
Sodium Bicarbonate * Ammonium Bicarbonate « 
Caustic Potash « Sodium Nitrite « Ammonium Chioride ¢ Chiorine « Caustic 


Soda « Monochlorobenzene * Para-dichlorobenzene « Ortho-dichliorobenzene 


uw RIEINE| 


Cieaning Compounds 








* SODA ASH 
* CAUSTIC SODA 
* CAUSTIC POTASH 


(Flake-Small Flake-Solid-Liquid) 


* CALCIUM CHLORIDE 
* SODIUM NITRITE 


order—SOLvAy has plants and over 200 local 
stock points that are strategically located to 
serve every section of the country—quickly 
and efficiently! 


SERVICE —soLvay’s 13 branch offices with 
their organization of trained field representa- 
tives are staffed with men who have had 
many years of industry-wide experience to 
give you the close, personal attention that 
best fits your individual needs! 


SOLVAY PROCESS DIVISION 


f Allied Chemical & Dye Corporation 
et - 61 Broadway, New York 6, N. Y. 
Boston «+ Charlotte - icago Cineinnati 

del 


BRANCH SALES OFFICES 
New Orleans + New York + Philadelphia «+ Pittsburgh 





+ Cleveland + Detroit + Houston 
+ Bt. Louls «+ Byracuse 


For more data on advertised products, use Readers’ Service Cards, last page 





Houdriforming— HOUDRY PROCESS CORPORATION 


Application —-Houdriforming is a continuous catalytic re 
forming process applicable to the reforming of petroleum 
naphthas for the production of high-octane motor gaso- 


line, aviation blending stocks and aromatics 


Charge Straight-run and cracked petroleum naphthas 
boiling up to 400 F, 
boiling ranges of the charge stocks will be influenced by 
the type of products desired. In aromatics production op- 
eration will be optimum on selected narrow boiling frac- 
tions rich in the hydrocarbons from which the aromatics 
are formed. For motor gasoline operation, naphthas within 
the 200-400 F. boiling range are usually the preferred 
charging stocks 


end point can be processed, Actual 


Product = [n the production of motor gasoline from aver- 
age stocks it is feasible to produce debutanized reformates 
having F-l clear octane values in the 90-95 range. The 
actual octane level required to balance over-all gasoline 
quality will necessarily determine the degree of severity 
used in the reforming step. In general it is more econom- 
ical to operate at lower severity levels where unusually 
high liquid recoveries are obtained (see Table 1). 

When producing aromatics benzene, toluene, xylenes, 
and ethyl benzene yields are commonly realized that 
represent naphthene conversion efficiencies of over 90 per 
cent of the thermodynamic equilibrium values. Concen 
trated aromatic fractions can be separated from the re 
formates by distillation to provide excellent aviation 
blending components. With the inclusion of appropriate 
purification equipment, the process provides an effective 
means for the manufacture of nitration grade benzene and 
toluene as well as high purity mixtures of xylenes and 
ethyl benzene 

When operating for either motor gasoline or aromatics, 
hydrogen ol good purity is produced ais a by product 


Description A highly selective, dual-function catalyst is 
used in the Houdriforming process to promote reactions 
which consist dehydrogenation, iso 
merization, aromatization, hydrocracking and desulfuriza 
tion. Dehydrogenation and dehydroisomerization of naph 
thenes permits the production of aromatic concentrates 
such as benzene, toluene and xylenes from naphthene rich 
The same reactions plus isomerization 


predominantly of 


naphtha fractions 
and aromatization of paraffins result in high yields of 
high-octane motor gasoline from straight-run naphtha 
fractions 

In the accompanying flow diagram, the process flow of 
a typical plant may be traced 

The naphtha charge is joined by a hydrogen-rich re 
eyele gas stream and the combined streams flow first 
through heat exchange and then through a fired preheater 
into the No. 1 reactor. The reactants undergo a tempera 
ture drop in passing through the reactor because of the 
endothermic heat of reaction The temperature level is 
adjusted by passing the partly reacted material through a 
reheat coil before continuing the reaction in No. 2 reactor. 
Passage through a second reheater and the No. 3 reactor 
completes the hydrocarbon conversion 


Che reactor effluent from the last reactor is cooled by 
heat exchange with the reactor charge stream and cooling 
water and then flashed in the high pressure flash drum. 
\ portion of the vapors from the flash drum is delivered 
to the reeyele gas compressor for compression and re 
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turned to the reactors; the net make gas is released to the 
refinery fuel gas system. 

The flash liquid is then pumped into a conventional 
stabilizer tower. Stabilized gasoline is produced as bottoms 
product with the vapor product taken overhead for de- 
livery to the fuel gas system or utilized for other purposes 
since the gas is rich in hydrogen. 

Operating Conditions The major process variables are 
temperature, space velocity, pressure, and hydrogen oil 
recycle ratio. By the proper manipulation of these con- 
trols it is possible to vary the reforming severity widely 
as may be required in either motor gasoline or aromatics 
operation, Typical operating conditions will fall within 
the range of 875 to 950 F. temperature, 250 to 600 psig 
pressure, 1.5 to 5.0 space velocity (V/hr./V), and hydro- 


gen/oil mole ratio of 4 to 10. 


Yields——Typical yields for motor gasoline production are 
summarized in Table | on a variety of charging stocks. 

Commercial Installations Ten Houdriforming units 
having an aggregate charging capacity of 77,530 barrels 
per stream day are either in operation or are under engi- 
neering and construction. The plants range in size from 
1000 to 18,000 barrels per stream day. Three of these 
plants are currently in operation; an 8330-barrel-per- 
stream-day unit for motor gasoline production at The Ohio 
Oil Company's Robinson, Hl. refinery, a 15,000-barrel- 
per-stream-day unit producing aromatics at Sun Oil Com- 
pany, Mareus Hook. Pa. refinery, and a 3000-barrel-per- 
stream-day unit for motor gasoline production at Sun Oil 
Company Limited’s Sarnia, Ontario, Canada refinery. In 
addition, seven other Houdriforming units (with a total 
capacity of 51.200 barrels per stream day) are being engi- 


neered and constructed. 


TABLE 1 


Typical Houdriforming Results 
Processing Naphthas for Motor Gasoline 


Mid-Continent 


CHARGE STOCK TYPE 


Venezuela 


Middle Last 


Charge Stock laspections 
Gravit All 
ASTM Distillation 
Initial 
0 Perce 
KO) Perce 
0) Perce 
End Po 
Chemical Composition \olume 
Percent 
Paraff 
Mefins 
Naphthe 
Aromatics 
F-1 Clear Octane 


b-l +3 TEL Octane 


Debutamzed Reformate 
1 tbe ar (le tare 
P-1 4 rt ‘ 
Yields 
Debut. Ga e\ 
Butanes, Volume Perce 
Drv Gas, Wt. Peres 
Hydrogen, Wt. Perce 
( Houdriformate Inspections 
Ciravit API 
Reid Vapor Pres 
( hemica \na 
enene off ¢ 
Paraffin 
Olefins 
Naphthe 
\romat 
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HOUDRIFLOW 


Houdriflow Catalytic Cracking, the most modern of the moving- 
bed processes, is providing many refiners with economical 
and efficient operation at the highest conversion levels ever 
achieved in the industry. Heavy fuel oil production is reduced 
to a minimum with modern Houdriflow cracking. 


Houdry Process Corporation has twenty- 
seven years of catalytic process experi- 
ence. Continuous, intensive research is 
maintained for the improvement of exist- 
ing Houdry processes and the develop- 


ment of new catalytic processes and 





techniques. Houdry licensees benefit also 
from the finest over-all engineering ex- 


perience, installation and start-up aid, 








and post on-stream technical service. 


Brochures describing Houdry catalytic 


processes are available. Yields, flow dia- 


grams and other data are included. Write 
for copies to Houdry Process Corporation, 
1528 Walnut Street, Philadelphia 2, 
Penna. International licensor: World 


Commerce Corporation, S. A. 
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HOUDRY DEHYDROGENATION 


Hyperforming—vnion OIL COMPANY OF CALIFORNIA 


Application Thy yo rlorming is currently apply able to the 
upgrading of straight-run gasolines and or straight-run- 
cracked gasoline mixtures to produce a product essentially 
free from nitrogen and sulfur, elevated in octane. reduced 


in boiling range, and gum stable 


Straight-run and cracked vasoline fractions boil 


Charge 
ing between 150 and 150 F. may be processed Since the 
process incorporates regeneration facilities, there is no 
critical limitation on charge stock boiling range or octane 


level of the product 


Description [he Hyperforming process is a continuous 
regenerative catalytic reforming process which utilizes the 
new Hyperflow (mass flow) catalyst-handling technique 
The catalyst is circulated at very low velocities and vir 
tually no impact by this new Hypertlow lift principle re 
sulting in minimum attrition loss. It carries out the re 
forming of straight-run naphthas, as well as blends of 
straight-run and cracked stocks, to effect major uplifts in 


gasoline quality with high over-all liquid yields. 


The reactor utilizes a moving bed of special cobalt 
molybdate type catalyst. Operating pressure is near 400 
psi. A recycle stream of hydrogen is employed to carry 
out the catalytic reactions, and reactor temperatures are 
in the range of 800 to 900 F. The reactor incorporates 
solids-handling features which provide precise control of 
catalyst motion at all points. The catalyst moves down 
ward through the reactor under gravity flow. and is re 
turned back through the top of the reactor by means of 
mass conveyance in a catalyst-transfer line. Simultaneous 
with this vertical lift, regeneration is carried out. The 
naphtha being processed is heat-exchanged with the reactor 
effluent and is introduced into the bottom of the reactor at 
Loo psi 


a pressure of approximately The naphtha vapor 


with the reeyele gas flows upward countercurrent to the 
catalyst, and hot hydrogen is introduced at several inter 
heating pots The naphtha leaves the lop of the reactor 
as a thoroughly refined product. The vapors passing 
through the preheat exchanger are cooled and the recvele 
ras and liquid product separated 

Blends of straight-run gasoline and cracked stocks can 
be refined simultaneously by Hyperforming. In the course 
of upgrading, the hydrogen released in the dehydrogenation 
of naphthenes is re-used for the elimination of large 
quantities of sulfur, nitrogen, and oxygen compounds in 
inferior stocks. Olefins are saturated as well. This exchange 


of hydrogen between the straight-run gasoline and the 
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inferior stocks leads to refined gasoline without the re 
quirement of external hydrogen production. 

Reactions of the process included the combination of 
dehydrogenation of naphthenes to aromatics as well as 
hydrogenation to eliminate gasoline contaminants. De- 
hydroeyelization of paraffins is a feature leading to high 
quality products from paraffinic feed stocks. A substantial 
amount of hydrocracking of the higher molecular weight 
hydrocarbons occurs together with isomerization of paraf- 
fins and naphthenes. Improved volatility of the product is 
a feature of the operation which increases the potential 
volume of charge stocks to the reforming plant with a cor- 
responding increase of possible gasoline production from a 
given refinery installation. 

Currently in the development stage is a modification of 
Hyperforming to permit carrying out in a two-zone reactor 
system the simultaneous desulfurization and upgrading of 
a gas oil fraction using the make hydrogen from the 
reforming zone. 
Operating Conditions. Hyperforming is carried out at 
pressure levels on the order of 400 psi and the reactor 
temperatures are in the range of 800 to 900 F. Hydrogen 
recycle is utilized and space velocity is adjusted to the 


particular characteristics of the stock being processed. 


Yields 


naphtha are shown in the table. 


vields of processing f mid-continent 


Typical 


PRODUCT 


LIOUID PRODUCT DATA 
Octane Ratings 
r-1 x4 
F-1 + See TEI 25 O5 
b.2 Clear , 75 
F.2 toc TEI ; fi 6 
(ravit \PI 5 52.1 52.2 
Engler Diat., °F 
nitia 
ta 
4) 
uw 
95 
EP 
Ca + Liquid Vield, Volume Percent 
Butane Vield, Volume Percent 
Polymer 


Commercial Installations The first commercial Hyper- 
forming unit is being installed at the Signal Hill plant of 
Calstate Refining Company. In this application the plant 
will process a mixture of viscosity-breaker pressure distil- 
late and straight-run gasoline from Los Angeles Basin 
crude oil. Simultaneous octane improvement and desul- 
furization will be effected. The product will be sweet and 
contain 0.007 percent sulfur, as compared with 0.579 per- 


cent sulfur in the feed charge. 
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Fluor is presently engaged in designing and 
building four ammonia plants representing a 
total investment of over $40,000,000. Each 
plant will use a different raw material: elec- 
trolytic and other by-product hydrogen, fuel 
oil, natural gas, and coke oven by-product 
gas. There is a wide range of source materials 
that may be used in ammonia plants designed 
and built by Fluor. 
























































By special agreement with L’Air Liquide 
Societé of France, Fluor is using the Claude 
Process, long recognized as the world’s out- 
standing method of ammonia synthesis. Fluor 
will draw upon the valuable experience of the 
Societé which, for 30 years, has developed high 
pressure techniques to a high degree of per- 
fection while building and operating its own 
ammonia plants, in addition to building plants 
for others throughout the world. 




















Fluor is also licensed to employ the Texaco 
Partial-Oxidation Process, by far the most 
advanced means of manufacturing the hydro- 
gen gas from which ammonia is synthesized. 


This broad ammonia experience plus Fluor’s 
recognized ability to design and construct 
processing facilities is your key to a better 
ammonia plant. 


BE SURE WITH 


EFLUOR/ 





THE FLUOR CORPORATION. LTO 
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Stacey Brothers’ design pioneered the use of welded-alu- 
minum construction for all low temperature parts . . . utilizes 


modern-design reversing exchangers for efficient ‘‘no-shut- 
down" operation . . . requires no chemicals . . . needs only 


minimum operating crew. 


Turn first to Stacey Brothers when you need a tonnage oxygen 
plant with long-time low costs of operation and maintenance. 
Take full advantage of Stacey's specialized experience in 
design, engineering, fabrication, construction . . . all the 
way thru to final Acceptance Testing. 


Write for Bulletin 0-50, the complete story about 
Stacey Brothers oxygen plants. Standard Designs are 
ready for plants producing 10 to 50 tons per day. 


All-Aluminum low temperature parts remain ductile, increase in 
tensile strength at sub-zero temperatures, have high thermal con 


ductivity . . . welded joints insure against leakage 


Reversing Exchanger Design permits economical continuous opera 


tion : no shut-downs for de-riming 


For more data on advertised products, use Readers’ Service Cards, last page 





Platforming—vniversar OIL PRODUCTS COMPANY 


Platforming has three principal applica- 


Application 
tions: (1) to upgrade low-octane naphthas to premium 
quality motor fuels, (2) to produce high yields of aro- 
matic hydrocarbons from select naphtha cuts, and (3) to 


produc e high quality aviation gasoline components 


Charge —lor motor fuel operation; straight run and, or 
cracked naphthas boiling in the range of 150-400 F. For 
selected straight run naph 


aromatics or avgas operations ; 


tha fractions 
Products. Votor fuel operation: Typical product is 
stable, requires no rerunning, and can be produced at any 
desired quality to fit marketing requirements. 

Aromatics operation: Product contains benzene. toluene. 
The charge stock boiling 
range and operating plant conditions are adjusted to maxi 


xylenes, and other aromatics 


mize the production of the desired individual aromatics 
The product from the Platformer operation consists of a 
mixture of the various aromatics with non-aromatic hydro- 
carbons of about the same boiling range. The production 
of individual aromatics from the Platformate is accom 
plished by use of a type separation process, such as Udex 
extraction, followed by separation of the individual aro- 
matics by distillation. This combination of processes re 
sults in the production of individual aromatics of ex- 
tremely high purity. 

Description The accompanying flow diagram depicts a 
typical Platforming unit, The unit may generally be 
divided into three sections; the reactor-heater section in 
which the charge plus recycle gas is heated and passed 
over the catalyst where the reaction takes place; the sepa- 
ration and compression in which the reactor effluent is 
separated into gas and liquid streams, the gas being com- 
pressed for recycling; and the stabilization section in 
which the separator liquid is stabilized to the desired 
vapor pressure, 

Depending upon the character of the feed stock, it may 
be desirable to add a fourth section for pretreatment of 
the feed to remove undesirable components contained 
therein, or a ree yele gas scrubbing system to remove H S 
from the gas, The Unifining process has proved valuable 
as a means of producing satisfactory feed stocks from 
otherwise unsuitable materials. 

The feed-preparation section consists of a fractionation 
column taking material boiling in the gasoline range and 
removing overhead any light 
charged to the reaction zone by virtue of its high octane 
number, A small amount of bottoms is removed to prevent 
high boiling materials from reaching the catalyst. The 


gasoline that need not be 


reactor charge is drawn from the column as a sidecut. In 


many existing facilities permit use of a simpler 


feed preparation system, 


cases 


The reactor section consists of preheaters for the reactor 
feed and recycle gas, beds of catalyst, intermediate heaters 
between catalyst beds, heat exchangers, 
rator drum, and a recycle gas compressor, Catalyst is 
divided into several beds in series depending on the sever- 
ity of the operation and on the type of feed stock, with 
as the over-all re 


a product sepa 


interheating between beds of catalyst, 
action is endothermic. Reactor feed stock from the feed 
preparation section is pumped to the naphtha heater for 
preheating to reaction temperature 


At the inlet to the feed pretreatet the reevele gas joins 
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with the naphtha. The reactants are reheated between the 
catalyst beds by an intermediate heater or heaters. After 
heat exchange, the reaction products flow to a separator 
drum from which the recycle gas compressor takes suction. 
The net make of gas is vented from the system. This gas 
which consists largely of hydrogen is available at elevated 
pressure, and is a valuable by-product of the process and 
may be used for the purification of various fractions in 
the refinery by hydrorefining processes such as Unifining. 
In some cases, this hydrogen is used for other chemical 
purposes such as, for example, the production of am- 
monia. When not used in these ways, the excess hydrogen 
is used for refinery fuel. Liquid product from the separa- 
tor drum passes to a stabilizer for preparation of finished 
gasoline. 

The stabilization section consists of a high-pressure sta- 
bilizer for production of a finished gasoline of desired 
vapor pressure from the bottom of the column. Gas from 
the stabilizer reflux drum enters either the absorption sys- 
tem or the fuel system as is desired. No rerunning of the 
stabilizer bottoms is necessary since no high-boiling prod 
ucts are made. 

The prinicpal chemical reactions involved are dehydro- 

genation of naphthenes to aromatics, hydrocracking of 
high molecular-weight paraffins to lower-molecular weight 
paraffins, isomerization of paraffins and of naphthenes, 
dehydrocyclization of paraffins, and desulfurization of 
sulfur compounds, forming hydrogen sulfide. 
Operating Conditions Ihe four major process vari- 
ables are temperature, space velocity, pressure and hydro- 
gen recycle rate. The reactor temperature is normally in 
the range of 850-980 F. when operating at pressures from 
200-800 psig. 


Yields 


Continent naphtha at several different operating conditions 


Typical yields when operating on a Mid- 


are shown below. 


Charge 
Stock 
Vield of 10 Ib. RVP Plat., I 
V. Percent of Charge 101.0 O68 
Extraneous C«¢ Reg. to 10 Ib 
RVP, L.V. Percent of Charge 8.2 6 
RVP 2 1.0 10 
Octane Ratings 
| Clear 


lEl vallor Ww 95.5 


Platformates 


85.0 uo 


Percent Sulf ir 
Molecular Weight 
COP UK 
Debutanized Basis 
\Fl 
100 Mi. Dist 
IBP. *t 
0 Percent 
4) Percent 


Commercial Installations 
catalytic reforming process employing a platinum-contain- 
ing catalyst. Units from 600 to 16,000 barrels per stream 


Platforming is the pioneer 


day are in commercial operation. Others, ranging up to 
29.000 barrels per stream day, are in various design or 


construction stages, 
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Repeat orders for Petrochem-Isoflow Furnaces 
prove their unique technological features 
are best by any comparison: 








DESIGN 


uniform heat distribution « minimum ground space 
short length of liquid travel 

excess draft for high overload 

proper proportions ¢« simplicity 


CONSTRUCTION 


explosion resistant « maximum prefabrication 
plenum chambers for hazardous areas 


PERFORMANCE 


low maintenance e« zero air leakage 
maximum fuel efficiency « low pressure drop 


PETROCHEM-ISOFLOW FURNACES ARE BEST BY ANY COMPARISON 


More than 1200 are in operation throughout the world in the petroleum, chemical and allied 
industries ...for all processes and for any duty, pressure, temperature and efficiency ...and all 
Petrochem-Isoflow Furnaces are pre-eminently satisfactory. 


PETRO-CHEM DEVELOPMENT CO., INC. + 122 EAST 42ND STREET, NEW YORK 17, N.Y 


Representatives. Bethlehem Supply, Tulsa and Houston * Flagg, Brackett & Durgin, Boston * D. D. Foster Pittsburgh * Faville 
Levally, Chicago * Lester Oberholtz, California * Gordor ardin. Louisville. Kentucky * Turbex Equipment Co, Norberth, Po 


ees England — BIRWELCO, LT mingham e once — HEURTEY & CIE, Po ° 


For more data on advertised products, use Readers’ Service Cards, last page 





Thermofor Catalytic Reforming—socony-vacuum on comPANY, INC. 


Application—Thermofor Catalytic Reforming (TCR) is 


used to produce high octane gasoline products for motor 


and aviation purposes 


Charge = The charge to TCR units is low octane, gasoline- 


boiling hydrocarbon fractions, including, if desired, ther 


mally crac ked gasolines. 


The TCR product is gasoline of very low sulfur 


lOO F-1, 


Product 
content, generally having octanes in the leaded, 


Description of Process Keferring to the accompanying 
flow diagram, the naphtha charge flows down through an 
absorber to attain the desired recovery of light hydrocar- 
bons from the product The enriched charge is then heat 
exchanged against reactor effluent and heated to about 


gas. The 


PCR reactor contains a compact, moving bed of catalyst 


900 Fb. and charged to the reactor with recycle 


and is fed in the center, The effluent products from the 
top and bottom are combined; cooled by heat exchange 
against recycle gas and rich naphtha, and by generating 
steam; depolymerized; and then water cooled before flash 
ing, The flashed gas 1s compressed and recontacted with 
the primary condensate, cooled and reflashed. This second 
ary off gas forms the recycle stream, with the net make 
flowing to the absorber for recovery. The absorber off gas 
is then sent to the refinery fuel system. The recycle gas 
may be dried, and is heat exchanged before being reheated 
and fed to the reactor. The depolymerization step is 
merely flashing under reduced pressure to eliminate a small 
amount of polymer The polymer (boiling between 400 
and 500 F.) is highly aromatic. The secondary condensate 
Is charged lo a depropanizer, producing more fuel vas 
overhead, and high octane gasoline bottoms. Besides the 
reactor the catalytic section of the TCR unit contains the 
kiln, catalyst elevating system, a catalyst pressure lock 
system going into the reactor, and storage bins. The kiln 
is similar to those of the bucket-type TCC units built priot 
Air-Lift TCC unit de- 


sign, and contains alternate burning and cooling sections, 


to the development of the Socony 


operating at atmospheric pressure. The elevating system 
may be of any type, but since catalyst circulation rates 
are small, (only four tons per hour for a 3500-barrel-per- 
stream-day unit) units under construction are designed 
with bucket elevators. Since the kiln is operated at atmos- 
pheric pressure and the reactor at about 175 psig, a 
pressure lock system is used for introducing catalyst into 
the reactor. The low catalyst circulation rate permits this 


system to be quite simple in design. The catalyst is a 
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chromia-alumina bead, similar in appearance to the 
Socony bead cracking catalyst used in TCC units, The re- 
forming conditions are adjusted to deposit a_ certain 
amount of coke per cycle on the catalyst, so that there is 
no actual limit on the depth or severity of reforming. 
Essentially all the sulfur in the feed is converted to hydro- 
gen sulfide, which can be recovered from the reactor gas, 


if desired, 


Operating Conditions As noted above, the reactor 
pressure is usually about 175 psig. but may be varied 
between, for example, 100 and 200 psig, for best results 
on different stocks, The gas recycle ratio is usually set at 
about 6 moles (3 of hydrogen) per mole of naphtha, al- 
though it may be varied for various stocks. The space 
velocity is usually set as 0.7 volumes of naphtha per hour 
per volume of reaction bed, but this variable can be used 
interchangeably with reactor temperature to attain desired 
octanes. The reactor temperature depends on the stock, the 
severity, and the space velocity, but is usually about 950 
I. The catalyst circulation rate will have little effect on 
yield or quality, and is usually controlled so that the coke 


deposit on the catalyst is about 4 percent weight per cycle. 


The example of TCR vields below is illustrative 


Yields 


of the desulfurization attained by Thermofor Catalytic 
Reforming blend of 


straight run and coker naphthas from Wilmington (Cali- 


The charge was a 225 to 400 F. 


fornia) crude. 
los 
Charge Reformate 
‘> Vol. Charge 100.0 914.0 
Gravity, “API 19.8 
Norwood Bromine No 13.5 
Sulfur, ©¢ weight 0.014 
Research Octanes 
Clear 89.3 
97.9 


This operation resulted in a deficiency of 6.1 percent 
volume charge butane for 10-pound RVP reformate, and 
produced 10.0 percent weight of propane and lighter gas, 


and 1.4 percent weight coke. 


Commercial Installations— The Socony TCR units now 

under construction are listed below : 

Capacity 
B/SD 
19.000 
19,000 


Company Location 


General Petroleum Corp. Torrance, Calif. 


Magnolia Petroleum Co. Beaumont, Texas 
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or. 
RE ANY MAGIC in saving 
‘on even the most complicated 
iprocess construction job when it’s in 
ands of qualified men... Procon 
men. 
Saving time is the logical result of a 
combination of factors . . . careful 
planning at the outset . . . engineer- 
ing competence . . . broad experience 
that insures quick decisions, and 
right ones . . . proper coordination of 
all duties . . . a thorough knowledge 
and understanding of every opera- 
tion involved . .. a willing acceptance 
of responsibilities . . . plus a sincere 
desire to make every hour productive 


to the fullest extent. 


These are Procon’s standards, and 
while the time saved will be of great 
value to you, it will cost you nothing 
extra ... another important reason 
for entrusting your next process con- 
struction job to Procon. 


CONSTRUCTION 
- PAT. PROSPECT ROAD, DES PLAINES, ILLINOIS, U.S.A. 
PROCON (CANADA) LIMITED 


PANADA 140 ADVANCE ROAD 
Be TORONTO 18, ONTARIO Gil (}y 
PROCON (GREAT BRITAIN) LIMITED 
112 STRAND, LONDON, W.C. 2 


~ 


= 


IN ENGLAND | 





Ultraforming—stanoaro on COMPANY (INDIANA) 


Application |traforming is a new catalytic reforming 
process for upgrading low-octane naphthas to high-octane 
motor gasolines, for producing high-octane components 
for aviation gasoline, and for producing high veilds of 
aromatics for petroc hemicals. 

Charge For motor-fuel production, either straight-run 
naphthas or mixtures of straight-run and cracked naphthas 
may he charged 
facilities, boiling range of the charge stock is not critical, 
Both highly paraffinic and highly naphtheni« naphthas 


can be economically upgraded 


Because the process has regeneration 


lor avgas or aromatics operations, selected fractions of 
straight run naphtha may he proc essed 


Product 
of 90.100 Research octane number, clear 
matics production vives high vields of benzene. toluene. 


Typical motor-fuel operation gives reformate 
Avvas or aro 


xvlenes, and other aromatics 


Description. Ultraforming is a low-pressure process 
using an improved platinum catalyst in fixed beds, These 
beds are regenerated cyclically by a novel technique that 
completely restores the catalyst to its initial activity. The 
cycles vary from | week to a few months depending upon 
the severity of the operation The use of a spare or swing 
reactor permits cyclic regeneration without interrupting 
reforming operations, 

In the accompanying flow diagram, catalyst in the swing 
reactor is being regenerated while naphtha is being proc- 
essed in the other three reactors. Naphtha charge and 
hydrogen-rich recycle gas are passed through a furnace 
where they are heated to reactor inlet temperature, They 
are then passed through three reactors in series. The pre 
dominant reactions are endothermic and cause a tempera- 
ture drop across each reactor. Furnaces are therefore in- 
stalled between the reactor to reheat the mixture. Effluent 
from the final reactor is condensed and separated into a 
liquid stream and a hydrogen-rich gas. The liquid is sta 
bilized to the desired vapor pressure and withdrawn as fin 
ished reformate. Part of the gas is recycled: the rest can 
be used as a source of hydrogen for other processes or 


as fuel 


CHARGE 


When catalyst activity in a reactor declines, that reactor 
is temporarily isolated from the naphtha-processing system 
and is replaced by the swing reactor. Naphtha processing 
continues while catalyst in the isolated reactor is regen- 
erated with air and inert gas, After regeneration, the 
reactor is placed back on stream and the swing reactor is 
held in readiness until catalyst in another reactor needs 
regeneration. Ultraforming catalyst is supplied by Ameri- 
can Cyanamid Company. 

Low-pressure operation which is made possible by cyclic 
regeneration, has several major advantages over conven- 
tional platinum-catalyst operation: higher gasoline yields, 
higher ceiling octane numbers, higher effective catalyst 
activity, and greater flexibility. In addition, low pressure 
vives higher yields of by-product hydrogen. Furthermore, 
because the Ultraforming regeneration technique fully re- 
stores catalyst activity, the Ultraforming process permits 
a wide range of operating conditions, recovery from oper- 
ating upsets, and the use of charge stocks varying widely 
in character. If excessive coke forms on the catalyst for 
any reason, the catalyst can be regenerated completely to 
restore operations to normal. 


Operating Conditions — |traforming is usually carried 
out at a reactor pressure of 200-300 psi and a reactor-inlet 
temperature of 900-950 F. Hydrogen recycle rate and 
space velocity are adjusted to the particular characteristics 
of the charge and to the product desired. 


Yields |traforming yields from Gulf Coast and Mid- 
Continent naphtha at 300 psi are shown in Table | 


Commercial Installations Nine Ultraformers are either 
operating or under design and construction: 
Design 


Location ae 
EK] Dorado, Ark 6,200 
Wood River, Il 9.000 
Casper, Wyo 3,700 
Sugar Creek, Mo. .14,000 
Mandan, N. D 3,700 
Texas ( ity, lexas 21,000 


Company 

Pan-Am Southern Corp 
Standard Oil Company (Indiana) 
Standard Oil Company (Indiana) 
Standard Oil Company (Indiana) 
Standard Oil Company (Indiana) 
Pan American Refining Corp 
Canadian Petrofina, Ltd Montreal, Canada . 3,600 
Humble Oil & Refining Company... Baytown, Texas . . 30,000 
Great Northern Oil Company Pine Bend, Minn 5,300 


Gulf Coast Mid-Continent 








ASTM Distillation, “I 
Initial 
10 Percent 
) Percent 
“0 Percent 
kind Point 
omposition, Volume Percent 
Paraffins 
Naphthenes 
Aromatics 
Octane No., 
Products 
(5 + Reformate 
Octane No., Research, Clear 
Vield, Volume Percent 
Reid Vapor Pressure 
Butanes, Volume Percent 
Dry Gas, Weight Percent 
lHivdrogen, SCF/B 


Research, Clear 


li-Ib. Gasoline 
Octane No., Research, Clear 
Yield, Volume Percent 
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DUAL METAL | 


What is “dual metal’? 
Depends on what 
business you’re in! 


To twenty of America’s largest 
basic industries with problems of 
abrasion or corrosion—or both— 
“Dual Metal” means U. S. Pipe’s 
Special Products Division. 

Specifically, “Dual Metal” is our 
name for centrifugally cast cylin- 
drical sections in which two 
dissimilar metals are bonded 
metallurgically by centrifugal 
force and temperature. 

“Dual Metal” centrifugally cast, 
integrally fused combinations of 
two dissimilar metals are doing 
industry’s most difficult and exact- 
ing jobs better and more economi- 
cally than ever before. 

Design engineers have been 
quick to recognize the outstanding 
merits of a process capable of com- 
bining the desired mechanical and 
chemical properties no single metal 
possesses. 


“Dual Metal” means versatility. Research and development play a vital and increasingly important role 
. in the centrifugal casting of ‘Dual Metal” combinations. Our Pilot Foundry 


efficiency and economy. shown above is devoted entirely to process and product improvement. 











“DUAL METAL” 





a ww New 


CENTRIFUGAL CASTINGS 


SIZE RANGES 


Outside Diameter 6” to 36” 

Wall Thickness ta” and up 

Length Up to 14’ without welding 
Typical Oil Industry Applications: Catalyst Lift 
Pipe, Depressurizing Pipe, Catalyst Transfer 
Lines, Slush Pump Liners, Valve Nozzles, etc. 
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Combination Cracking—tme tummus company 


Application 


of cracking stocks and their independent selective cracking 


The process 1s applied to the segregation 
under optimum conditions 


Crude oil 


Charge 
Product. —Stabilized gasoline, fuel oil and kerosine 


Description 
for a modern combination unit employing three cracking 
heaters, a crude heater, and a five tower fractionating sys- 
tem. This unit is designed to process 14,000 bpd of 38 
API crude oil. The operating conditions for processing of 


this spec ifve stock and the produc ts obtained are shown on 


The accompanying process flow diagram is 


the diagram 

The crude charge is preheated to suitable temperature 
for distillation by heat exchange with cracking process 
streams and the crude heater. In the crude flash tower the 
kerosine is fractionated and the naphtha is removed for 
reforming. The topped crude less fuel oil is mildly cracked 
in a viscosity breaking step and the clean gas oil is ther 
mally cracked 

To design for optimum cracking conditions for each 
stock, independent control of the heating and soaking con- 
ditions must be provided, Hence cracking is made selective 
by employing several cracking coils, each having sepa 
rately fired heating and soaking chambers in the furnace 
settings. Another factor which is considered in the heatet 
design of these units to insure and provide an unusual 


KEROSENE 
! as 
4 ar 
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degree of operating flexibility is a uniform rate of heat 
transfer which will maintain a satisfactory degree of tem- 
perature control resulting in minimum coke formation. 

The flow sheet given shows one type of combination 
cracking. The design of such a unit varies with the specific 
needs of the refiner. However, each unit is basically de- 
signed for the segregation of cracking stocks and their 
independent selective cracking under optimum conditions. 
The segregation of cracking stocks is based according to 
both refractivity and boiling range. The selected stocks 
are cracked under closely controlled conditions in heaters 
of special design to obtain maximum conversion per pass 
larger yields and longer runs. 

Modern development and improvement in catalytic 
cracking greatly reduced the application of thermal crack- 
ing processes in the refining of petroleum in the United 
States. However, it still remains an excellent balance tool 
in processing catalytic cycle stock and an excess of heavy 
oils into additional production of gasoline. In countries 
where there is no race for high octane number gasolines. 
the thermal cracking processes are still in demand, par- 
ticularly for combination units with topping, vis-breaking 
and gas oil cracking. 

To illustrate the versatility of units of this nature, dur- 
ing the initial run of a four coil unit it was possible to 
switch from one crude oil to another of a different type, 
without interrupting the run or making any off specifica- 
tion products. 


Commercial Installations — Twelve. 


TY BREAKING 
MEATER 


STABILIZER 


STABILIZED 
GASOLINE 
9,500 8/S0 
608° AP 





Combination Visbreaking—roster wuetier corPoRATiON 


Application— Combination Visbreaking combines the op- 
erations of crude distillation, visbreaking, and vacuum 
flashing. The visbreaking process reduces the viscosity and 
pour point of the ultimate fuel oil product and provides 
additional feed stock for catalytic cracking. 


Charge — Crude oil to the distillation unit, reduced crude 
to the visbreaking unit, and visbreaker heavy residual bot- 
toms to the vacuum flash unit. 


Products— from the crude unit, unstabilized gasoline, 
kerosine, light gas oil, heavy gas oil and reduced crude. 
From the visbreaking unit, gasoline, heavy gas oil. crack- 
ing stock, and a heavy residual as bottoms. From the vac 


uum flash unit, heavy gas oil and fuel oil 


Description Referring to the flow diagram, the crude en 
tering the combination unit is split into two streams. The 
first stream exchanges heat with the top-of-column pump- 
around of the crude distillation column. It then picks up 
additional heat by heat exchange with the light and heavy 
vas oil side streams from the crude distillation column. 
Further heat is added by heat exchange with the mid- 
pumparound of the crude distillation column. This crude 
stream then joins the other crude stream which has been 
preheated by exchange with the pumparound system of the 
visbreaker fractionator. The combined streams pick up 
more heat by heat exchange with the bottoms from the 
vacuum flash unit annd then flow directly to the direct 
fired heater of the crude distillation unit. Part of this com 
bined stream passes through the convection section of the 
direct-fired heater of the visbreaker unit and then flows to 
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a lower pressure position in the direct-fired heater coil. 
The preheat temperature of the combined stream leaving 
the last heat exchanger is 495 F., while the teraperature of 
the stream further preheated in the convection section is 
640 F. 

In the direct-fired heater of the crude distillation unit 
the crude is heated to a temperature of 725 F. and the 
liquid-vapor stream enters crude distillation column where 
it is separated into unstabilized gasoline as a top-of 
column product, kerosine, light gas oil and heavy gas oil 
as side streams and reduced crude as the bottoms. 

The reduced crude flows to an accumulator from which 
it is pumped into the direct-fired heater of the visbreaket 
unit. In this unit, under a pressure of 250 pounds, it is 
raised in temperature to 920 F., and then enters a reaction 
chamber where the cracking and visbreaking is completed. 
Leaving the bottom of this reaction chamber the combined 
liquid-vapor stream enters the visbreaker fractionator 
where it is separated into visbreaker gasoline, heavy gas 
oil, cracking stock. and a heavy residual as bottoms. These 
bottoms then flow to the vacuum flash tower where, under 
an absolute pressure of 20 mm. Hg there is produced addi- 
tional quantity of heavy gas oil to be used as feed stock 
for the fluid catalytic cracking unit. The bottoms from this 
vacuum flash tower are blended to fuel oil specifications 
with, for example, a heavy cycle stock, and pass through 
a cooler to storage. 

This unit is now in operation at the Barrancaberme ja, 
Colombia, refinery of Empresa Colombiana de Petroleos. 
The crude distillation unit has a capacity of 30,000 bar 
rels per day, and the visbreaker 16,500 barrels per day. 
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Premier's new 3000 barrel 
UOP Fluid Catalytic Crocker 








New Cat Cracker 
Placed in Operation 
By Premier 


By R. P. Hargis, President 
Premier Oil Refining Company of Texas 
Longview, Texas 


PREMIER Oil Refining Company of 
Texas recently completed a multi- 
million dollar expansion program at 
Fort Worth, Texas, making our refin- 
ery there one of the 
most modern in the 
entire Southwestern 

area. 

The expansion 
program was 
rounded out April 
10 when a 3,000 
B/SD UOP Fluid 
Catalytic Cracking 
unit of the latest 
design went on 

R. P. Hargis stream. It is de- 

signed to crack 
blended atmospheric and vacuum gas 
oils at a conversion rate of 74 per 
cent into gasoline having 92 clear re- 
search octane rating. 

Installation of the cat cracker, with 
its attendant new polymerization and 
gas concentration facilities—all three 
of which were designed and licensed 
by Universal Oil Products Company 

—brings to six the number of major 
processing units in operation at the 
Fort Worth refinery. Others are a VOP 
Platforming unit, which has a design 
capacity of 1,500 B/SD, a thermal 
cracker, and a crude unit. With these 
facilities, the Fort Worth refinery has 
now become self-sustaining. Its sup- 
ply of crude oil is piped from the 
Ranger Field into Fort Worth. 


Four Reasons for New Unit 


Four major factors motivated our 
thinking about installing a cat cracker 
less than three years after the company 
built the UOP Platforming unit. These 
factors were, in brief: 

1. A cat cracker would enable 
Premier to make greater amounts of 
high quality finished gasolines; it would 
open up new avenues for marketing 
such products as butane-butylene; it 
would put Premier in the position of 
converting excess middle distillates in- 
to marketable products. 

2. It would provide not only the 
Fort Worth refinery but Premier's 
other Texas refineries at Arp, Baird 
and Longview with a choice gasoline 
blending stock having an F-1 leaded 
octane number of 98 to 100. 

3. It would further improve the 
refinery’s economic position by mak- 
ing possible a larger gasoline yield 


from the crude run. The overall gaso- 
line yield at the Fort Worth refinery 
was 52 per cent. It was estimated that 
with a cat cracker a gasoline yield of 
67 per cent could be obtained—an esti- 
mate that since has proved to be 
accurate. 

4. A cat cracker would permit op- 
erating the refinery at its crude oil 
capacity of 7,500 B/CD. 

Coincident with the unit going on 
stream, Premier launched an intensive 
newspaper, radio and TV advertising 
campaign to introduce its new “Igni- 
tion Controlled” ethyl gasoline and 
“Dynamic” regular gasoline. We are 
now producing a 95 octane premium 
gasoline and an 86 regular motor fuel 
to meet the ever-increasing demands 
for higher quality gasolines in our 
trade territory. 

We supply approximately 100 inde- 
pendent jobbers and more than 600 
retail outlets in an area extending from 
Shreveport, La., on the east to Abilene, 
Texas, on the west, and from the Red 
River on the north to the central por- 
tion of Texas on the south. 


Octane Ratings Increased 

Gasoline from the cat cracker ts be- 
ing transported to the Arp, Baird and 
Longview refineries for use as blend- 
ing stock. This enables these plants to 
increase their octane ratings, and puts 
them in a more advantageous position 
to meet changing market conditions. 

One of the unusual features of our 
new cat cracker is the placement of 
the reactor-regenerator on a structural 
steel skirt instead of having it mounted 
on a concrete base. Another interest- 
ing feature is the suspension of the air 
heater beneath the regenerator. 

All of the pumps and the gas com- 
pressors are located under a reinforced 
concrete structure extending across the 
battery area parallel to the line of 
towers. Most of the heat exchangers, 
surge drums and receivers are placed 
on the roof of the concrete structure. 
This arrangement makes for compact- 
ness and maximum utilization of space, 
and enables our operators to control 
the unit with ease. 

With the cat cracker now on stream, 
we are confident that the Fort Worth 
refinery is equipped to meet a wide 
variety of marketing conditions more 
profitably and with a greater degree of 
flexibility than was ever possible before. 














PREMIER 
INCREASES 
GASOLINE YIELD 
WITH UOP 
FLUID CATALYTIC 
CRACKING UNIT 


designed, engineered and licensed by 


UNIVERSAL 
OIL PRODUCTS 
COMPANY 
30 ALGONQUIN ROAD, 
oP) DES PLAINES, ILL., U. $. A. 
® Laboratories: RIVERSIDE, ILLINOIS 


Universal Service 


Protects Your /nveslment 





Polyforming— cuir on corPoraTiON 


Application [his process affords a means for converting 
straight run naphtha gas oils and extraneous light hydro 
inbons into high quality motor gasoline 
Designed to process naphtha is oils and con 


Charge 
densable light hydrocarbons simultaneously, the process 
has found most extensive application in charging low 
octane naphthas although there are in operation i number 


of units charging gas oil 


Products Hieh quality motor rasoline ind fuel oil 


Description Polyforming units charging a wide variety 
of heavy naphthas with and without condensables achieve 
higher yields of high-octane gasoline than is possible with 
conventional reforming units operating in conjunction with 
catalytic polymerization facilities. The flow diagram illus 
trates the process arrangement of a typical naphtha poly 
forming unil The naphtha is charged to the absorber 
which is so operated that about 8O to 90 percent of the 
propane in the wet gas entering the tower is absorbed. At 
the base of the absorber the rich oil combines with the 
stabilizer overhead condensate to make up the furnace feed 
which is charged with a high pressure centrifugal pump so 
that the resultant transfer-line pressure is 1200 to 1500 
psi. Evaporator bottoms are employed to reboil the sta 
bilizer and quench the transfer-line to 650 to 700 F. The 
evaporator bubble tower operates at about 400 psi pressure 
The net evaporator hottom flows to a fuel oil Hash tower, 
the overhead of which is returned to the system and the 
bottoms are delivered to fuel oil. The bubble tower is con 


170 Thermal Conversion 


trolled with intermediate and top circulating reflux systems 
which preheat the furnace feed while the overhead flows 
through a partial condenser directly to the stabilizer. op 
erating at about 380 psig The stabilizer may operate as a 
depropanizer if it is desired to produce butane-butvlene for 
alkylation or may operate to produce speciheation Vapor 
rasoline with excess butane-butvlene being taken 
overhead for conversion to gasoline A large part ol the 
propane-propylene and butane-butylene in the stabilizer 
ave rhe id Is conde ris d and flows to the base of the absorbe r. 
while the uncondensed wet gas flows through the absorber 


pre Ssiire 


where it is stripped of propane and is then discharged as 
refinery fuel gas 

By this scheme propane-propylene and butane-butylen 
produced in the process are largely condensed with normal 
cooling water supply and the balance is absorbed in the 
naphtha feed. Extraneous light hydrocarbons may lb 
charged into the furnace-feed accumulator as a liquid or 
charged lo the main high-pressure absorber. Condensed 
liquid gas is circulated with the feed and the presence of 
this material in the furnace charge enables substantially 
more severe temperature and pressure conditions than 
could otherwise be achieved. This. in addition to the poly 
merization of the light hydrocarbons, results in the high 


rasoline vield and octane associated with the process. 


Yields Ven-pound-RVP gasoline ranging from 50 to 70 
percent has been obtained from virgin gas oils while yields 
of 40 to 60 percent will be derived from catalytic evcle 
stocks (ASTM octane of 72 to 76 for virgin stocks and 


“Orrie what hiehe r lor eve le oils }. 
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Thermal Cracking—vniversat OIL PRODUCTS COMPANY 


Application Phe process produces gasoline from every 
variety of charging stock, from naphthas to the heaviest 
crudes ind residual oils 

Thermal cracking produces butylenes and propylene 
w hie h < he 


1 high octane number for use as a blending fluid to im 


polymerized to produce polymer gasoline 


prove the quality of other e 


Description 
topped or reduced crudes is centered about the two-coil 


The ideal equipment for thermally cracking 


cracking unit designed for optimum results when producing 
high-grade cracked fuel oil residuum 

Che topped or reduced crude charge is introduced to 
the side of the fractionating column where it is contacted 
with the vapors from the flash chamber. The overhead 
product from the fractionating column is end point gaso 
line. Furnace or tractor distillates are withdrawn as side 
cuts and stripped to specifications. From a lower sidecut 
tray a higher boiling distillate comprising the lower boil 
ing fractions of both the recycle and charging stocks is 
withdrawn as charge to the light oil heater. The charge 
to the heavy oil heater is withdrawn from the bottom of 
the fractionating column, and consists of the highest boil 
ing fractions of both the recycle and charging stocks. 

The transfer lines from the two heaters enter the lop 
of a downflow reaction chamber. This chamber is operated 
without a liquid level, since all of the products are with 
drawn from the bottom through a pressure control valve 


The mixture leaving the reaction chamber enters the 


rRrOLEUM REFINE] 
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flash chamber in which a fuel oil residuum of the desired 


properties is separated 


Yields 


various methods of processing, the 


Vo illustrate the comparative results obtained in 
following yields are 
presented as represe ntative results when charging a typical 
25 API Mid-Continent reduced crude having a viscosity 
of 20 SFS at 122 | 
be remembered that not only the gravity but also the vis 


In considering these results, it must 


cosity of the charge is important in determining yields 


Maximum 
Furnace Oil 


Maximum 
Gasoline 


Percent by Volume of Charge 
(, WOR P RVI 


It should be noted that the cracked gasoline yields are 
all reported on the basis of 400 F. end point and 10 RVP. 
On the basis of total butane-butylene retention in’ the 
gasoline the yields would be increased approximately | 
percent respectively The yields of catalyti« polymer yas 
oline shown in the table are on the basis of polymerizing 
80 percent of the propylene and butylenes formed in the 


crac king operation 
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Interior view of Ratio 


shows simple ompact 


struction. Pressure gages 





pressure 
trol action vero setting 


The Tel-O-Set Ratio Relay offers these unique features: 


*% LINEAR RATIO 
Output changes in straight-line relation with 
primary variable. Permits better control tuning 


eliminates “compromise” settings 


% DIRECT OR REVERSE ACTION 
Readily set to provide either increasing or decreas 
ing output increasing or decreasing ratio 

we FLEXIBLE ADJUSTMENT 
Ratio range can be reduced to any desired value 
Reduced span can be positioned at any desired 
portion of the maximum range. Factory setting is 


0 150 ratio range 


Tel-O-Set Ratio Relay 


from column temperature 


On a distillation column 
receives air signal (P 
controller. This signal varies the ratio of the out 
put pressure (Po) to the signal received (P1) from 
the input flow transmitter. Output pressure feeds 
into an /ndexet remote setting index in the flow 
controller, to reset this instrument and thus 
Ratio of 


reflux to input is thus varied in accordance with 


throttle the valve in the reflux line 


temperature of the top of the column 


% WIDE RANGE 
Ratio can vary from 0 to 200°; for a full scale 
change in the primary variable 

% ADJUSTABLE LIMITS 
Readily set stops are provided to limit minimum 
and maximum output pressure 

% ZERO SUPPRESSION 
Independent zero adjustments perinit selection of 
the exact input-output relationship desired 

% INDICATING GAGES 


Separate indicators show output pressure and both 
input pressures 


cate input signals and ou 
Adjustments for co 





New, versatile 


means for 
effecting cascade 


control 


the Tel-O-Set Ratio Relay 


AVE a complex control loop? Here’s a versatile applications where several related variables must 
H way to simplify it... the new Tel-O-Set be interlocked for efficient operation. 

Ratio Relay. Another advanced idea in process 
control from Honeywell, this unique relay proves 
the ideal solution to complex cascade control 


The Ratio Relay receives pneumatic signals from 
remote transmitters, controllers or manual loading 
problems. stations. It produces an output air signal for read 

justing the set point of a secondary controller. It 


The Ratio Relay provides automatic control with is the ideal companion for Honeywell Differential 


a single element influenced by three interrelated Converters, Tel-O-Set miniature instruments and 


variables. For example, it is used on distillation Brown pneumatic controllers. 


columns (see diagram) to control the ratio of . 
; Your nearby Honeywell sales engineer will be glad 

reflux to feed, as column temperature varies. In ; oe pe 
, : : ‘ to discuss applications to your specific process . . . 
absorption towers, it regulates ratio of absorbent 
and feed stock to give constant concentration of 
product. And there are scores of other uses for this MINNEAPOLIS-HONEYWELL REGULATOR Co., 
. in evaporators, controlled-atmosphere Industrial Division, Wayne and Windrim Avenues, 


and he’s as near as your phone. 


relay 
furnaces, reaction tanks, engine testing and other Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for Bulletin 8410, “Te/-O-Ser Ratio Relay.” 


H Honevwell 
BROWN INSTRUMENTS 


Fouts i Covtrols 





FRACTIONATING 
COLUMN AND 
FLASH CHAMBER 


RESIDUUM 
STRIPPER 


Thermal Reforming—vniversar on 


gr isoline s 


converts low-grade 


Application | hi 


ina naphthas into high-octane 


process 
gasoline 
butvlenes and 


lhermal reforming produces butane 


prreoprarne propylene which can be polymerized lo produce 


! high-octane polymer gasoline whi h Is an excellent 


blending material for improving the quality of other gaso 
linn L hue 
high « 


operation has a 


fuel oil 


residuum produced by this 


tlorific value. and can be marketed as 


Description A straight-run gasoline ot naphtha fraction 
d to a heater wherein the 
controlled to 


heater passes 


is charge reaction time pressure, 


ind discharge temperature are produce the 
effluent 


control valve where the pressure 


desired products. The from the 
through a pressure 
duced. A quench 
ifter the 
effluent 
he quenched product 


is re 
ntrodue t d 


of the 


tream from the fractionator is 
valve to reduce the 
coking 


enter a 


control temperature 
ina rrpieaeryize 
combination flash cham 
vr and fractionating column wherein the gas and gasoline 
ire taken 
duced | 

cracked naphtha 


ind heat exchange 


overhead, and the small amount of bottoms pro 
lower portion ol the vessel \ 


list d lor 


removed from the 
from this column is 


Naphtha side-cut 


rele cul 


(queen hi duty may be 
withdrawn if desired 

The overhead products from the fractionator are cooled 
umel the 
tabilize 


ition of the gases 


is sent to a 
r lo produce thre desired Vapor pressure if poly 
evolved from the cracking opera 


condensed, unstabilized gasoline 


he ri 


ion is desired in absorber for the receiver gases plus 


stabilization of the gasoline is emploved lo provide 


deep 


iximum recovery and utilization of polymerizable ol 


tin iwailable 
The bottoms 


withdrawn o « flash chamber por 
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STABILIZER 
a 


A 
| > \ 


STABILIZED 
DISTILLATE 


Ce te RESIDUUM 


PRODUCTS COMPANY 


tion of the reformer column are further flashed in a 
residuum stripper. Light overhead material removed from 
the residuum at this point is condensed and returned to 
the fractionating column, whereas the residuum is sent 
to storage for subsequent disposal as fuel oil. The prop 
regulated by suitable control 


erties of the residuum are 


of the reflux to the stripper 


Yields APL Mid 


Continent straight-run naphtha is shown below 


A typical result when reforming a 53 


Charging Stock 
Gravit \PI 

e Rating. ASIM 
I 


100 Mi. Distillation 
IKhP. 1 


Oi 
1) Perce 
mF... § 
Products 
Casoline 
Vield, Volume Percent 
Gravity API 
Reid Vapor Pre P 
100 MI. Distillation 
IBP 


Perce 
1) Perce 
eve o 
Octane Ratings 

‘sl I C] 


Resea 
Residuum 
Vield, \ 


Gra 
(,as 





SPENT COKE 
LIFT DISENGAGER 


HOT STORAGE ¢(/ —— 
BIN 


<_ HEATER e 
| outed ls X REMEATER 
| rt. 
] 
-. he” 


| LOCK 
TANK 


COKE 
ELEVATOR 


FRAC TIONATOR 


GAS OL BOWER REDUCED 

1,580 B/SD FEED CRUDE 

30° ap; WATER 2,500 8/80 
16.9° API 


UNSTABILIZED WET GAS 
GASOUNE 6,400 LB/HA 
530 8/380 uw 34 
55° APi 


Continuous Contact Coking— te wummus company 


Application——This process is employed to increase gaso- 
line yields from reduced crude, shale oil, asphalts, and 
naturally occurring bitumens by conversion to catalytic 
cracking feed stock 

Charge—Reduced crude, shale oil, and naturally occur- 


ring bitumens. 
Products—Gas,. gasoline. gas oil and coke 


Description—Jhe Continuous Contact Coking 
permits degrees of freedom in the areas of time. tempera 


process 


ture and pressure whic h are impossible in delayed coking. 
The contact coking process places no limitation on the 
volatility of the charge stock and can process any heavy 
tar or pitch that can be pumped to the unit 

In the operation of the unit, heated reduced crude is 
charged to the bottom section of the fractionator where 
material boiling in the desired product gas-oil range is 
removed 

\ stream of hot coke pellets is continuously circulated 
through the reactor vessel and the reheater. This circula- 
tion is obtained by means of mass lift with high pressure 
steam providing the motivating force. The bottoms from 
the fractionator is contacted with the reheated circulating 
coke at the inlet of the coking reactor 


In the oil-coke contacting zone the lighter portions ol 


the reactor charge are vaporized and the heavier unvapor 
ized material is deposited as a liquid film on the coke 
particles. The wetted coke particles flow by gravity 
through the reactor as a compact bed. In the reactor suf- 
ficient residence time is allowed to permit the coking and 
drying reactions to go to completion, At an intermediate 
point in the reactor, product vapors are removed through 
an internal drawoff device and the coke passes down below 
this vapor disengaging zone into a stripping zone where 
final drying is accomplished. From the bottom of the re- 
actor, the dried coke particles are elevated by mass lift 
to the lift disengager from which they flow by gravity 
through a flow regulator into the coke reheater. A small 
slip stream flows through a classifier to remove the net 
production of coke and to control particle size in the re- 
heater. The reheated coke is discharged by gravity into 
the lock tank, which forwards it into the high pressure 
lift tank for recirculation back to the ail-coke contacting 
zone in the top of the reactor. As oil is charged to the anit, 
successive increments of coke are deposited upon the cir 
culating coke, resulting in a gradual increase in particle 
size and in the coke inventory. The inventory is kept in 
balance by the classifier 

Product vapors from the coking reactor pass to the bot- 
tom of the fractionator. This tower carries out the desired 
product separation and also produces bottoms suitable for 


charge to the reactor 
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CATALYST CONTAMINATION 


IS LIQUID CARRY OVER- CURED BY 


REMOVING ENTRAINMENT 


Limiting Your Production? IN DISTILLATION UNIT 


1 ty? Equipment Costing $15,000 
Attecting Product Purity ; Pays Out In Under A Week 


C utting TMA Kae for Large Southwestern Refinery 


It was not a difficult problem to trace 
|F So a Hall THE FACTS ON | the cause of mounting catalyst losses 
lala, MIST ELIMINATORS! to a cat unit feed so poor in color that 
it was essentially black. Entrainment of 
liquid from the bottom of the still col- 
umn could be the only answer. 


Here was a situation where a Metex Mist 
Eliminator would remove the entrain- 
ment — but what else might happen? 
Would this knitted wire mesh separator 
cause excessive pressure drop? How 
quickly would it become plugged by coke 
Liquid entrainment need no longer deposits and make the column inoper- 


be considered an unavoidable nui able? 

sance in processing Operations, as See Calculations by one engineer showed 
— and more engineers are find ’ by that the total cost of installing a 25-ft 
tect crisps FF ismcer Nise Eliminator, incising de 
Meeealiy “Bier out” the entrain iy i "4 signing and erecting supports within the 
ment (see diagram) and permit Section of a METEX MIST ELIMINATOR, opened to a page. gener samy agro salting 
the gas to pass on, freed from the ‘ow construction. They can be made of practically See 6 TES) eee 0 ouseg on 
unwanted —and often contaminat- 2” **2!. '@ combat corrosion. Factory cut to fit siderable study the decision was made, 
ine — Need vessel dimensions and contour, there is no limit to and the Mist Eliminator installed during 
’ the size in which they con be obtained. the next routine turnaround 


When the first run of cat unit feed came 
from the remodeled crude distillation 
unit, it was crystal clear and water 
white. Throughout the normal run no 
differential pressure across the screen 


METEX MIST ELIMINATORS can be easily installed in new or existing 
vessels. They require no special housings, equipment or power—and need no 
servicing or attention. They function over a wide range 0: velocities with a 
pressure drop usually so low it cannot be measured. Users report efficiencies of 


99° and more 
was found 


The problem was solved. Catalyst losses 
METEX Mist Eliminators can be used wherever the problem of liquid entrain f 
dropped sharply. And the Mist Eliminator 


mal LAL ALL By effecting complete removal of liquids, Mist Eliminators 
contribute to more fficient and economical processing in such vessels as has paid for itself in a matter of days. 


Have you really analyzed your entrain- 


* VACUUM PIPE STILLS EVAPORATORS * COMPRESSORS ment costs, and checked the savings a 
* FRACTIONATING TOWERS ABSORBERS © SEPARATORS Mist Eliminator could make for you? 


Perhaps you are losing valuable end 


* KNOCK-OUT DRUMS SCRUBBERS © STEAM DRUMS 
products in the exhaust stream. Perhaps 


. you have a nuisance contamination prob- 
When a eas is generated in or pass throug! 
pty pee > Senate th f f lem. Perhaps the entrainment created in 


a liquid (1), it carries with it on leaving the ‘ 
one vessel is causing trouble in a subse- 


surface (2) droplets of entrained liquid ti iii iit 
ter - ’ t r drop Ss 4 < « wa>re vy ) » 
ar fee catalog “Shaw Groplets are carsied upward by the quent operation. For entrainment is an 
giving complete rising gas Stream (5) As the gas continually . . 
information and changes direction in passing through the pad inevitable result of most processing and 
On tall me chun, the droplets are impinged on the extensive §. f+..." refining operations 
Or tell us abo wire surface. Here the droplets coalesce e . 
our SPECIFIC f +. : 7 , > 
Pane eat -wiect orming large drops of liquid which break ~ = Metex Mist Eliminators perform just 
hlem away (4) from the pad and fall back through “4 . 
the ate cecem. The ane (5) pensss On, treed TL one function—and they are doing it in 
more and more refining vessels every 
day. They remove liquid entrainment— 
efficiently and economically —wherever 


it may occur 


: METAL TEXTILE ———— . Why not write today for more informa- 
tion on Metex Mist Eliminators. Or 

KNITTERS OF WIRE MESH FOR MORE THAN A QUARTER CENTURY better yet, send data on your particular 
Bs entrainment problem. We'll be glad to 


(xx) 10,0) 054,9,0,0,0,0,0, have our engineers check this, and send 


Write TODAY 


iqguid entrainment 


YI) *ee ) 
3'b.0.4.06.6.0.0'8 6 6.6 0.0.9,0,0,9.9.6. ' 
you our recommendations and sugges- 


ery New Jersey — tions. (Adv.) 
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For more data on advertised products, use Readers’ Service Cards, last page 








These are pilot lights on a 
Howe-Baker -desalting unit in 
stalled in o major refinery. They 
haven't blinked for more than a 
year. As long as they continue 
to shine the operator can be 
sure the unit is operating at full 
efficiency and the plant is on 
an uninterrupted ON-STREAM 


schedule 


The prime objective of Howe 
Boker design is a long continuous 
period of uninterrupted opera 
tion. That's why refiners 
throughout the world consult 
Howe-Boker on their emulsion 
problems. On 3 continents more 
than 1,000,000 barrels of crude 
oil per day are being treated 
by Howe-Baker custom designed 
electrostatic units. Call us for o 


discussion of your requirements 


HOWE-BAKER 
ESPERSON BUILDING 








wide awake employee 








CORPORATION 
HOUSTON, TEXAS 


PROCESS PLANTS * PROCESS EVALUATION * PROCESS ECONOMIC STUDIES * MATERIALS HANDLING 


FOR PETROLEUM REFINERY, PETRO-CHEMICAL, CHEMICAL AND RELATED IN 


MAC co offers 


a complete package! DESIGN, ENGINEERING, CONSTRUCTION 


Macco is recognized and qualified by the patent hold 
ers for engineering and erection of many patented 


processes such as platforming, catalytic cracking, cat 
forming, furfural extraction, Duo-Sol, alkylation, etc 
Our engineering department comprises an established 
and well integrated group of process and design en 


gineering specialists. For a complete unit or plant and AC¢co CORPOR ATION 


packaged service, delivered on a turn-key basis with 
a minimum investment consult Macco 


REFINERY DIVISION 
14409 SO. PARAMOUNT BLVD., PARAMOUNT, CALIFORNIA 


For more data on advertised products, use Readers’ Service Cards, last page 





CHECK INTO 


00 Furfural 


as a highly selective 


LOW COST SOLVENT 














Selectivity Versatility 


The polar molecule is highly selective in its The large variety of furfural-processed petro- 
solvent action permitting ready extraction of leum products range from lube oils to catalytic 
the “undesirable” constituents of petroleum oil. cracker recycle stock. A related technique, ex- 
tractive distillation, is applicable to other petro- 
leum products such as the separation of C, 
hydrocarbons. 

















The furfural operation produces high yields of 
quality oil. Separability 


High density together with low surface tension 
permit rapid phase separation. 


























Availability 


Production from a variety of agricultural resi- 
dues makes ample quantities available the year 
‘round. The low freezing point of -34°F. assures trouble- 
free handling throughout the year—unclogged 
lines in winter. 





























Stability 


Furfural is thermally stable under conditions 
of use. 

















Years of use in the petroleum industry show 
that furfural may be handled safely without 
injury to those working with it. 














Recovery 


Furfural is readily recovered. The experience , , P 
of over 40 plants using furfural proves that For a further check into the physical side 


solvent losses are low. of QO Furfural, write for Bulletin 203. 











& The Quaker OQals O@mpany \ | 
JULI 


340D The Merchandise Mart, Chicago 54, Illinois 
R 540D, 120 Woll St., New York 5, N. Y. 
Room 440D, P. O. Box 4376, Portiand 8, Oregon 


in the United Kingdom: Imperial Chemical Industries Ltd., Billingham, England 
in Europe: Quoker Oats-Groanproducten N. V., Rotterdam, The Netherlands; Quaker Oats (France) S. A., 3, Rue Pillet- Will, Paris IX, France 
in Australia: Swift & Company, Pty., Lid. Sydney © In Japan: F. Kanematsu & Company Ltd., Tokyo 
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Decarbonizing— BLAW-KNOX COMPANY 


Application—Decarbonizing is designed to process a 
reduced crude and produce a maximum yield of coker dis 
tillate for catalytic cracking, minimum coke and coker 
gasoline 
Charge 
uum tower bottoms 
Product 
bon) catalytic cracking feed stock, a controllable yield of 
high-grade petroleum coke, useful as a raw material in 


Any reduced crude from topped crude to vac 


Products consist of clean (low Conradson car 


certain chemical process industries and coker gasoline 

Description The hot charged to the 
decarbonizing unit is pumped into the base of the fraction 
ator. A portion of the fresh feed is flashed in the base of 
the fractionator by the addition of stripping steam and 
Chis insures 


reduc ed ( rude 


the heat supplied by the coke drum effluent 
maximum vaporization of the fresh feed and minimum 
charge to the coke drums 

The fractionator bottoms stream is pumped through a 
From the furnace the charge flows to one of the 
Vapor and liquid enters the bottom of the 


furnace 
coke drums 
coke drum and vapor leaves the top 
in the coke drum and is converted to coke, under the time 
temperature conditions which prevail there. In the usual 


The liquid remains 


two-drum installation, one coke drum is in coking opera 
tion while the other is being decoked 

The vapors from the coke drum flow to the base of the 
fractionator. The gas oil is condensed and withdrawn from 
a well-type tray. Gas-oil product plus intermediate reflux 
18 pumped through a waste-heat-exchanger generating 
process and utility steam Stripping steam, gas and gaso 
line are taken overhead and cooled to condense the gas 


The coke drum and 


oline product plus the necessary retlux 
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fractionator are operated at pressures consistent with the 
desired product distribution between coke and distillat 

In the usual operating cycle, the full coke drum taken 
off stream is steam purged. After steam purging, the 
coke is cooled with water. Water is added to the bottom of 
the drum and the steam formed is vented to the blow-down 
stack. After cooling, the water is drained. The decoking 
crew unheads the coke drum and positions the drilling 
engine. Coke drilled out falls out the bottom of the coke 
drum and is funneled on to a conveyor belt which carries 
the coke to a pile or directly to railroad cars 


Operating Conditions The major process variables are 
pressure and temperature 
pressure operation compared to conventional delayed cok 
ing units. Normal operating pressures range from 10 to 25 
psig. Heater outlet temperatures are in the range of 900 


to 910 F. with the top temperature of the coke drums from 


This is a low temperature-low 


775 to 785 | 


Yields 


lypical yields for light and heavy residuum: 


CHARGE Fast Texas Mid-Continent 


Red ed Cr ‘ Kk ‘ pe I) O00 0.000 
Reduced -Crude—tInspection 

(sravit LPI 

Carbon Residue Ss 
Vields 

(su 1000 

‘ el 675 
{, ‘ t 4 (un) 
( ~ 


Si 


Commercial Installations the first decarbonizing unit 
was installed for MceMurrey Refining Company, Tyler 
Texas. in May 19514. 
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COKE ORUMS 


REDUCED COKING 
CRUDE HEATER 


HEATER 


REDUCED CRUDE 
24,900 8/S0 
24.0 “AP 


COMBINATION TOWER 


SEPARATOR 


wet Gas 
240 MSCF/HR 


Gas OW UNSTABILIZED 
19,500 6/50 GASOLINE 

2860 *aPi 3,050 8/S0 
5e5 "ap 


Delayed Coking— te tummus company 


Application -The process is employed to convert reduced 
crudes normally suitable only for fuel oil to catalytic 
cracking feed stock to increase refinery gasoline yields. 


Reduc ed cl ude 


Charge 


Gas oil, gasoline, gas and coke. 


Products 


Description in the Delayed Coking Process reduced 
crude charge is heated and charged to the bottom section 
of the combination tower, Here aided by the partial pres 
sure lifting effect of the coke drum vapors, light materials 
are removed from the charge. Tower conditions are so con- 
trolled that the bottoms mixture of virgin reduced crude 
plus coker recycle represents suitable heater charge 
material. 

The design of a coking heater must be carefully worked 
out to prevent premature cracking which might occur, not 
at the outlet but at a point of lower temperature back in 
the heater. when handling heavy reduced crude, 

The most important factor to be considered is the crit 
ical temperature zone, i.e., the zone at which a particular 
stock starts cracking and forming incipient coke. If the 
velocity and heat transfer criteria at this critical zone are 
properly set, coke formation will be kept to a minimum 
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and long runs will be assured, 

The liquid-vapor mixture leaving the coking heater 
passes to a coke drum. A unit usually has two drums, one 
of which is being filled while the other is being decoked. 
Large units may have four or even six drums. Under the 
conditions in the coke drum the heavy components in the 
charge are decomposed into coke and lighter components. 
The lighter components pass overhead from the coke drum 
as vapor and go to the bottom of the combination tower 
while the coke gradually fills the drum to the point where 
it must be taken off the line for cooling and decoking. The 
coke drums are most often sized so that each one operates 
on a 48 hour cycle thus permitting decoking of one drum 
to be scheduled at the same time each day on a 24 hour 
cycle. Decoking, which was done mechanically for many 
years is now done hydraulically in most installations 

The combination tower serves as a fractionator for both 
the fresh feed and the coke drum overhead, separating the 
total material into desired products and heater charge as 
described above 

Much of the heat removed from the combination tower 
can be recovered by the generation of high pressure steam 
which can be superheated, if desired, in a coil located in 


the convection section of the heater 
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FULL-NOZZLE 


Sizes 1” D 1%”, to 8” T 10” 








SEMI-NOZZLE 


: ee | Sizes 1%” F 2”, to 6” $ g” 
Modern desigh....hece| 
for dependability... Certified Safe 


REALISTICALLY PRICED! BAR STOCK & 





HI-PRESSURE 


Type 2745-14", %4",1° 

Type 2740—%” x 1”, 4” x 1”, 
iad x gf 1” 1 1%” 

Type 1430-1%”, 1%”, y ad 


ee 


CORROSION 
TYPES 


Type 1000—%2” to 2” 
Type 3725—%" to 1” 


es | 


GENERAL 
SERVICES 








TYPE 2680 


Made in Series 30, 60, 90 
and 150 inlet flanges, R.F. 
and R.T.J. Series 15 outlet 
standard. Available with 
“FarriSeal” or “‘BalanSeal”™ 
bellows—with or without 
internal heat exchanger 
coil; stainless steel, Monel 
and Hastelloy trim. Plain 
or packed cap, and open 
lever types. 


TYPE 2610 


Made in Series 15 
and 30 inlet 
flanges. Series 15 
outlet standard. 
Parts interchange- 
able with heavy 
series valves. Full 
capacity, econom 
ical, for medium 
pressure range 


TYPES 2575 to 2578— 


Series A, B, C 


A.S.M.E.—N.B. Steam Generator Safety Valve. 
Complies with A.S.M.E. Code for fired pres- 


sure vessels. 


The suffix A indicates maximum 


temperature of 650°. B indicates 750°, using 
alloy spring; C indicotes 900°, using alloy 
spring and carbon-moly. body. Pressure limits: 


2575—300# 
2577—600# 


2576—450# 
2578—900# 


These valves are famous for their non-sticking 


qualities. 


Available in oversize orifices for 


greater capacity at slight additional charge. 





TYPE 2550 


Made in Series 250 inlet, 125 
outlet. Female outlet size avail- 
able up to 4”. Iron body, 
bronze or stainless steel trim. 
(Bronze trim has stainless steel 
disc as standard.) Stainless 
steel trimmed valves available 
with “FarriSeal” or ‘BalanSeal” 
bellows, with or without internal 
heat exchanger coil. Capacity 
advantages of full nozzle design 


TYPE 2250 


A.S.M.E.—N.B. Exposed 
Spring Boiler Safety 
Valve. 250# inlet, 
125# female outlet to 
4”. Pressure and tem- 
perature limits 2504 
at 450°F. Available in 
stainless steel or bronze 
trim. Stainless disc on 
bronze trim, standard. 





TYPE 2745 


TYPE 2740 


TYPES 2570 & 2550-OL 


Made in Series 250 inlet, 125 out- 
let. Female outlet size available 
up to 4”. lron body, bronze or 
stainless steel trim. (Bronze trim 
has stainless steel disc as stand- 
ord.) Stainless steel trimmed valves 
available with “‘FarriSeal"’ or ‘'Bal- 
anSeal" bellows, with or without in- 
ternal heat exchanger coil. Capac 
ity advantages of full nozzle de 
sign. Type 2550 - Ol—Open Lever 
Construction; Type 2570-—Packed 
Cap and Lever Construction. 


A 





TYPE 1430 


Sizes %”, %” orifice No. 8 (area .019), No. 
13 (area .077). 1” orifice No. 12 (area .045), 
No. 20 (area .250). By far the most outstanding 
advance in Safety Valve achievement. Nozzle 
capacity, blow down ring control, self align- 
ing loose disc construction. Made from forged 
bar stock in four materials: brass, 304 and 316 
stainless steel and cold rolled steel. | 
trim, 316 stainiess steel. Both pipe connections 
in body for economical maintenance suitable 
for pressures to 10,000# on air, gas, oil and 


water. 
Construction. 


TYPE 1000 


Diaphragm Control Relief Valve, 
sizes ¥2" to 2” male inlet, fe- 
male outlet on bronze, 15 series 
inlet, 15 series outlet on Hastel 
loy “C"’ and type 316 stainless 
steel. Sensitive control with 
minimum bleed down. For chem 
ical vapor-tight service—liquid 
or gas. Available with rubber, 
Neoprene, or molded Kel-F dia- 
phragm and disc. 


nternal 


Type 2747—Packed Cop and Lever 


Y%” x 1”, %,” x 1” 
with .049 area, 1" x 1” 
and 1” x t\)” with 
.18 area. A rugged, 
simplified design, lim- 
ited capacity Safety- 
Relief Valve. Used by 
refineries particularly 
where extreme accu 
racy of blow-down is 
not essentiol. Uses: 
thermal reliefs, pump 
by-passes, etc. 


TYPE 3725 
Y%”" and %” orifice No. 13 


(area .077). 
(orea .25). 


1” orifice No. 20 
Made in female 


a 


Sizes 1144”, 1%", 2” 
female inlet and ovt- 
let. Heavy duty Safety. 
Relief Vaive, cast steel 
body, stainless steel 
trim, with flat seat 
and disc and blow- 
down ring for pres- 
sures up to 600%. 
Both pipe connections 
in body for econom- 
ical maintenance. For 
gas or liquid service. 


TYPE 3775 

Sizes 1%" to 2”, H ori 
fice (area .785). Series 15, 
30 or 60 inlet. Series 15 


connections or Series 15, 30 or 
60 flanges inlet. With rubber, 
Neoprene, or stainless steel 
“FarriSeal” bellows, Hastelloy 
“C" or 316 stainless steel body 
and disc. For highly corrosive 
acid services within the scope 
of 316 stainless steel and Has- 


outlet. Rubber, Neoprene or 
316 stainless steel “Farri 
Seal” bellows. Hastelloy 
“C" or 316 stainless steel 
body and disc. For highly 
corrosive acid services 
within the scope of 316 
stainless steel and Hastel- 


telloy “C". 


loy “C". 





TYPE 1808 
Sizes ¥” to 22” 
All Bronze Port- 
able Pop Safety 
Valve. Male inlet, 
female outlet 
A.S.M.E.—N.B. for 
steam or air ser- 
vices. Precise op- 
eration, economi- 
cal first cost. Pres- 
sure to 250# 
steam. 


TYPE 1400 

Sizes ¥2" to 2%". 
low Pressure Liq 
vid Relief Valve, 
all bronze. Com 
pact, adjustable 
range. Can be in- 
spected and ser- 
viced without 
breaking pipe 
connection. Pres- 
sures to 250%. 


TYPE 2350 


Sizes 1%,” x 2” 
to 6” x 8”. Wing 
guided construc 
tion cast iron 
body, bronze trim 
A.S.M.E. — N.B 
Boiler Safety 
Valve, exposed 
spring, test lever. 
250% inlet, 1254 
or female outlet to 
4” 


TYPE 2469 


Sizes 1%" x 2” 
to 6” x 8”. Wing 
guided construc 
tion, enclosed 
spring, test lever 
A.S.M.E. — N.B. 
Cast iron body, 
bronze trim, 2504 
inlet, 1254 or fe 
male outlet to 4”. 
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Coker Gas Oil 


Slurry Recycle 


Reactor 


Stripper 


Waste Heat 
Boiler 


Burner 


Quench 
Water 


Product 
Coke 


Air 
Compressor 


Fluid Coking—stanvaro OIL DEVELOPMENT COMPANY 


Application. luid Coking is a new and flexible coking 
process for use in converting low-value crude oils and 
re sidual oils to more needed produc ts gasoline and home 
heating oil 

Charge The process will handle atmospheric 
with initial boiling points as low as 600-700 F. or vacuum 
residua with initial points close to 1200 F. Feed stocks 
with gravities as low as 1.8° API and heavier or with 
Conradson high as 35 been 
processed, Indications are that any pumpable feed can be 
handled by this flexible process without much change in 


residua 


Carbons as percent have 


equipment 
Product Normal products are naphtha, gas oil, coke and 
light gases. Clear octane number of the coker naphtha is 
about at the 77 CFR level, and presently available treating 
methods can produce satisfactory stability. As a cracking 
stock, coker gas oil is slightly poorer than virgin gas oil 
Description The Fluid Coking process is a recent adap 
tation of the fluidized solids technique, first devised by 
Standard Oil Development in connection with Fluid Cata 
lytic Cracking 

An example of how the process might be adapted for a 
typical refinery is shown schematically in the flow dia 
gram. The unit consists essentially of a reaction vessel 
and a burner The feed stock is injected into a 
fluidized bed of coke particles in the reaction vessel, The 
temperature in this bed is uniform and may be in the 
range of 950 to 1050 I 

In the reactor the feed is substantially completely con- 
verted into overhead vapor and coke; the latter deposits 
on the coke particles already there. The vapor products 


vessel, 
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are taken overhead through a cyclone separator which re- 
moves entrained coke and returns it to the reaction zone. 
The overhead product then passes to conventional separa- 
tion equipment and a small amount of recycle bottoms is 
returned to the reactor 

The heat for carrying out the coking is generated in the 
burner vessel, A stream of coke particles is transferred 
like a fluid through a standpipe-riser system to the burner 
vessel, Air is supplied to burn enough of the coke to pro- 
vide the heat for the process. The hot coke carries heat 
back to the reactor, completing the continuous circuit. The 
net coke produced is withdrawn continuously to maintain 
the proper inventory in the system 
Yields from 


following: 


Typical yields recvcle coking are the 


ed Vacuum ‘ 
14 percent Cont mn” rbor 
Gas, Wt. Percent : 
Naphtha, Vol. Percent 24 
Wide-cut Gas Oil, Vol. Percent 61 
Coke (Gross), Wt. Percent 16 
The wide-cut gas oil (430/1015 F.) is available as cata- 
lytic cracking feed. If desired a home heating oil cut can 
be taken directly from this stream 
Commercial Installations Already 
three units to be built in the U. S. The first commercial 
installation, now being built, will be at the Billings, Mont.. 
refinery of The Carter Oil Company. This is a 3800-barrel 
per-day unit, scheduled for operation in late 1954. Esso 
Standard Oil Company plans to follow about a year later 
with a 10,000-barrel-per-day unit at Baltimore and then a 
21,000-barrel-per-day unit at Baton Rouge, La. 
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How TO RECOVER 


EVERY USEFUL DROP 


.+ without wasting a cent! 


The complex problem of obtaining 
maximum recovery with the lowest 
possible investment and operating 
costs means that exceptional skill 
and experience is required in 

the design, engineering and 
construction of your natural 
gasoline plant. 


J. F. Pritchard & Co. has 
supplied those unique skills to 
industry leaders for more than 

a quarter of a century...has 
proved — by doing —their out- 
standing ability to provide the 
same efficient processing facilities 
for you. 


Industry’s Partner for Progress 


z , Pritchend & Co. 


enGocgineetas ° constraucroes 


Dept. 392 210 West 10th St., Kansas City 5, Mo. 


CHICAGO « HOUSTON « NEW ORLEANS « NEW YORK 
PITTSBURGH « ST. LOVIS « TULSA 


SERVING THE GAS, POWER. PETROLEUM AND CHEMICAL INOUSTRIES 


















































Hugoton Production Co., 
Ulysses, Kansas 
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Whether your particular chemical process problem 
is of broad or limited scope, it will be worthwhile 


to review it in terms of one or more of these Vulcan 


In problems of chemical processing — services: 


WULCAN 


ENGINEERING 
MATCHES SERVICE 


Economic and technical Process and plant 
surveys design 


Equipment design 
and procurement 


Preliminary process 
evaluations 


Construction and 
erection 


Process development 


Initial operation 
services 


Pilot plant studies 





TO NEED... 


THE VALUE OF 
VULCAN SERVICE 
1S THE VALUE OF 


EXPERIENCE 





... or the full integration of all these services in the 
design and building of complete process units of ) 
plants. 


.-» THE IMPLICATIONS FOR YOUR ORGANIZATION 


it's good business to discuss your process needs with the 
Vulcan Engineering Division. For when you do, the advan- 
tages of 53 years’ organization service to the process 
industries become yours: 


Yeors of specialized study and practical experience with 
varied process requirements and engineering problems 
. .» Extensive process knowledge, including many Vulcan- 
developed processes .. . Comprehensive development and 
pilot plant data . . . Up-to-date knowledge of new equip- 
ment, instrumentation and methods . . . A staff with the 
technical know-how and interest to handle your job so as 
to minimize plant investment without sacrifice of perform- 
ence or product quality . . . And finally, the basic objectivity 
of an outside organizction which serves the chemical 
industry throughout this country and abroad. 


VULCAN ENGINEERING DIVISION 


he VULCAN Corren & Supr.y CO., General Offices and Plant, CINCINNATI 2, OHIC 
NEW YORK BOSTON HOUSTON SAN FRANCIS 
VICKERS VULCAN PROCESS ENGINEERING CO. LTD. MONTREAL, CANADA 


DIVISIONS OF THE VULCAN COPPER & SUPPLY CO 


VULCAN ENGINEERING DIVISION @ VULCAN MANUFACTURING DIVISION @ VULCAN CONSTRUCTION DIVISION @ VULCAN INDUSTRIAL SUPPLY DIVISION 
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BRONZE VALVES 





better because ... Walworth has standardized 
its line of bronze valves to provide an unsurpassed sys- 
tem of interchangeability of parts for assembly or re- 
placement. You can maintain a great number of Wal- 
worth Bronze Valves with a small inventory of basic 
parts ... you minimize part replacement problems. For 
further information, ask us for our Bronze Valve Stand- 
ardization Chart. 


Parts are carefully machined and finished te 


Choose from complete lines of Walworth Bronze close tolerances, thereby assuring accurate fit 
ond alignment under ali conditions. Sectioned 


Valves — including gate, globe, angle, check, and cates ty Ghee tp, O000 fees, Cin 
lubricated plug types. Walseal® Bronze Valves and Valve with stainless steel plug-type seat and 


Fittings are also available for making silver-brazed a Rest-rested to © minimum of SSO Gxinel 
araness. 





joints. 
For full information on Walworth Bronze Valves 
and Fittings, call your Walworth Distributor, nearest 


Walworth Sales Office, or write to Walworth Com- WALWORTH 
pany, General Offices, 60 East 42nd Street, New 
York 17, N. Y. Manufacturers since 1842 


valves .. . pipe fittings . . . pipe wrenches 
60 East 42nd Street, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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3. Light Hydrocarbon Recovery Processes 
Light Hydrocarbon Recovery Processes 


Application Light hydrocarbon recovery processes are 
applied to refinery gas recovery and gasoline stabilization. 


The initial refinery application, the setting of gasoline 


vapor pressure in fractionating column stabilizers, con- 
tinues to be a major refinery process operation though 
vapor recovery and fractionation units are now among 
the essential secondary refinery processes. 

Such plants found initial refinery applications as acces- 
sories to early thermal cracking units. In many of these 
cracking units, gas and gasoline were separated at near 
atmospheric pressures under equilibrium conditions, so 
that large volumes of valuable butane-and-heavier com- 
ponents were not condensed to liquid, The widespread 
adoption of the catalytic cracking processes resulted in 
increased installation of gas-concentration and _ stabiliza- 
tion facilities for the two-fold reason that catalytic- 
cracking plants produce large quantities of pentane and 
lighter materials and that these plants must of necessity 
fractionate the reactor effluent at low pressure. 

Practically all refineries in operation today include 
some form of gas-recovery and fractionation plant. Their 
design depends upon the type of refinery process units 
employed and the amounts of wet gas and unstable dis- 
tillates to be handled. Each refinery situation requires 
special consideration. 

Charge Unstable distillates and wet gases from refinery 


process units. 


Products Gasoline, butylene, butanes, propylene, pro- 
pane, ethane and methane. 


Recovery unit designs vary widely with 


Description 
the desired retention and separation of vapor components 
Methods for separation include: (1) fractionating ab- 
sorbers, (2) low temperature fractionation and (3) ad- 
sorption. The most popular method in modern plants is 
the fractionating absorber as illustrated in the upper 
flow diagram. 

The cracking plant effluent is charged to a main frac- 
tionator on which the end point gasoline and all lower 
boiling components in the product are taken overhead. 
The liquid overhead is pumped and the gas compressed 
into a fractionating absorber, In this column, a separation 
is made between propylene and ethane. The lean oil used 
is depentanized gasoline from the bottom of the next col- 
umn; this stream recycling through the two columns. Very 
high propylene recoveries with little ethane contamination 
can be obtained. The operation of these units is very 
satisfactory, the major problem being the fouling of the 
deethanizing column with contaminants present in the feed. 

The lower diagram represents an application of the 
refrigeration or low-temperature fractionation 
This plant receives gas and gasoline from a_ catalytic 
cracking unit and from a catalytic treating unit. 

Motor gasoline from the cracking plant is charged to 
the debutanizer. This column is operated at 185 psig to 
effect recovery of the major portion of the overhead as 
liquid. Debutanized gasoline goes to storage. 

Aviation gasoline from the treating unit is stabilized at 
approximately the same pressure, also to obtain maximum 
recovery of the overhead as liquid, and the stabilized 
gasoline is pumped to storage. The liquid overhead prod- 
ucts from the debutanizer and stabilizer are pumped to a 
surge tank from which they are sent to the de-ethanizer. 

Cracking-unit gas is received at 50 psig. The smaller 
amount of treating-unit gas, available at lower pressure, 
is compressed to 50 psig, and these streams are combined 
with the small flow of overhead gas from the debutanizer 


process. 
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and stabilizer, compressed, and discharged into the de- 
ethanizer which operates at 450 psig. The overhead from 
this column at 125 F. is water-cooled and then refriger- 
ated, providing reflux at a temperature of 45 to 50 F. 
The possibility of hydrate formation precludes the use of 
lower temperatures. The refrigeration unit uses propane 
as the refrigerant. Refrigeration is effected by the evapora- 
tion of plant propane in a kettle-type tubular unit. The 
propane vapor so produced is compressed and then con- 
densed in the depropanizer overhead product condenser. 
Net de-ethanizer overhead product gas goes to plant fuel. 

De-ethanizer bottoms are depropanized 250 psig. In this 
column, commercial propane is produced overhead. The 
bottoms are sufficiently depropanized so that the subse- 
quent butane product will contain less than | mol percent 
propane. The butane tower operates at 100 psig and is 
designed to make a sharp separation between normal 
butane in the overhead and isopentane in the bottoms. 
The bottoms from the butane tower is feed for the isopen- 
tane column. This column, operating at 22 psig, is de- 
signed to produce overhead and isopentane fraction of 98 
percent purity. The bottoms from the isopentane column 
comprising normal pentane and heavier are pumped to 
storage and used in motor-gasoline blends. Although two 
isopentane towers are shown in the flow diagram, it will 
be noted that process-wise they actually constitute one 
tower, A split tower was used since the height of a single 
tower would have been excessive for this particular 
installation. 

For separation and recovery of low concentration gases, 
the Hypersorption (Union Oil Company of California) 
process represents an entirely different approach. This 
adsorption process (no diagram shown) is applicable to 
the separation and recovery of hydrogen, nitrogen, acety|- 
enes, methane, ethane and ethylene, propane and propylene. 

The process employs a moving bed of activated char- 
coal to adsorb and fractionate components of a gas 
stream, Feed gas enters through a distributor and flows 
upward countercurrent to the moving bed of charcoal. 
Heavier components are preferentially adsorbed and re- 
tained on the charcoal while the lightest components dis- 
engage at the cooling zone at the top of the tower, and 
pass off, 

As the charcoal passes downward it is increasingly sub- 
jected to a reflux of heavy constituents separated in the 
stripping zone, which serves to liberate lighter constituents 
adsorbed on the downward-moving charcoal. A concentra- 
tion of these latter in the vapor phase results and if de- 
sired can be disengaged as a side-cut product gas between 
the feed and bottom product disengaging sections. 

As the charcoal flows past the bottom product disengag- 
ing section into a steaming section, it meets an upward 
flow of steam which liberates the adsorbed heavy com- 
ponents, and these flow upward either to return as reflux 
or pass out as bottom product. 

The charcoal flows from the steaming section into a 
stripping section wherein it passes down through tubes 
heated by a circulating heat-transfer medium and through 
which the steam has passed countercurrent to the charcoal. 
This section effects the removal of substantially all ad- 
sorbed residual material. 

The charcoal is transported to the top of the tower by 
means of a gas lift system, thence into the cooling section 
wherein the charcoal is cooled to the desired temperature 
for adsorption. 

When necessary a regeneration system is provided to 
reactivate a side stream of charcoal. This operation is 
performed at high temperature using steam. 
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B&W Banded Bottles .. . 


“A to store the 


MUSCLES 
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ror wo WORLD'S MIGHTIEST PRESS 


Between strokes of this mammoth press, 

these seven huge B&W Accumulators will 

hold in check the tremendous hydraulic force 

—water at a pressure of 4500 psi—required to 

operate the largest, heaviest, most powerful 

production tool in the world, It isa 50,000-ton, 

ten-story-high, die-forging press built by 

Loewy-Hydropress, Inc., and now being 

erected at the Wyman-Gordon plant near 

Worcester, Massachusetts, for the United 

States Air Force. When completed it will be 

perhaps the most effective tool yet designed to 

aid democracy’s defense. And alongside this As with these specific bottles, uncom- 
unit, a 35,000-ton press—to be served by the promising care and the most advanced tech- 
four additional B&W Accumulator Bottles niques go into the fabrication of every B&W 
shown—is also being erected for the USAF. Pressure Vessel. Each production step is per- 
formed on equipment designed specially for 
its job. Much of this equipment as well as 
many types of construction used, are original 
B&W developments. 


For high pressure such as this —in the 
range between 2000 and 6000 psi—B&W 
Banded Pressure Vessels have a measurable 
advantage over conventionally constructed 
vessels. The inner shell—in this instance con- Whatever your operations may be, if they 
sisting of 4-inch-thick plate—is fabricated in require accumulators capable of withstanding 
accordance with ASME Code requirements to working pressures somewhere between 500 
withstand longitudinal pressure loading. And and 6000 psi, with capacities ranging from 5 
to reinforce that shell circumferentially, a gallons to 10,000 gallons, it will pay you to 
seven-inch-thick layer of steel bands is wrapped get the facts about B&W Pressure Vessels. 
around it, enabling each accumulator to con- The Babcock & Wilcox Company, Process 
tain safely, the fressure of the hydraulic fluid, Equipment Dept., Barberton, Ohio, 


Veascock 
& WILCOX 
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4. Gas Conversion Processes 


California Polymerization—caurornia RESEARCH CORPORATION 


Application. The process is used: (1) to produce high 
octane polymer gasoline from olefins, or (2) to produce 
cumene from benzene and propylen 

Charge 


ble to total yas feed such as 1s obtained from cracking or 


The motor polymer process 1s equally applica 


reforming plants, or to a liquid stream containing propene 
or butenes, or mixtures of both The cumene process Uses 
benzene and a gas or liquid stream containing propane 
ind propene, In all cases, the feed is caustic washed for 
the removal of H.S and mercaptans and water washed for 
removal of nitrogen compounds. 

Product = The F-1 clear octane rating of the polymers is 
in the range of 93 to 99 the F-2 clear in the range of 80 
to 85, and blending values in the order of 115 to 120 
Description 
feed, either liquid or vapor, is preheated to about 


In the reaction section, part of the fresh 
wn | 
by exchange with reaction mix coming from the reactor at 
375 F. to 400 I 
Polymerization of olefins is highly exothermic: 


and is introduced into the top of the 
reactor 
and the temperature is limted to a maximum of 400 F. by 
the introduction of the balance of the cold feed through 
quench points appropriately located in the reactor. Rea 
tion mix from the bottom of the reactor flows through a 
small vessel packed with limestone for removal of traces 
of acid which might be present, exchanges with the top 
reactor feed, then flows to the product recovery section 

Preparation of the catalyst is simple The reactor is first 
packed with fine mesh quartz supported by larger size 
quartz in the bottom of the reactor. The reactor is filled 
with phosphoric acid and the excess drained off. A thin 
film of phosphoric acid is left on the quartz surface. To 
regenerate, the reactor is washed with water, steamed, and 


192 Gas Conversion 


dried. After filling with phosphoric acid and draining off 
the excess acid, the reactor is then ready to go back on 
stream. This procedure can be completed in about 30 
hours. In liquid feed operation, a catalyst life of at least 
100 gallons of polymer per pound of phosphoric acid is 
obtained 

Operating Conditions The motor polymer process is 
carried out between 300 and 400 F, and at pressures from 
150 to 600 pounds. When the feed contains very high con 
centrations of olefins, a diluent (usually stabilizer over 
head liquid) is added to provide sufficient heat capacity 
to absorb the heat of reaction. 

Yields Conversions of 90 to 95 percent of the olefins 
are obtained. The table shows typical product properties: 


Butene 
Polymer 


Propene 
Polymyer 
(, t API 49 
Reid Vapor Pre 
Octane Number 
I (ke 93 
t ’ If ay 
F.2 Clear 


85.0 


| ) 1TEI 
ASTM Distillation, F 
IBP 


Commercial Installations Since the first unit was built 
in 1937 
others are under construction. The process is also licensed 
by Hydrocarbon Research. Incorporated. 


seventeen other units are in operation and 13 
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Catalytic Polymerization—t#« m™. w. Krocc company 


Application—The process is applied for chemically unit- 
ing propylenes and butylenes to produce a high-octane 
gasoline component. 


The liquid stream of C, and C, hydro- 


Description 
system is first 


carbon reactants from the gas-recovery 
treated to remove hydrogen sulfide and then washed with 
caustic to remove mercaptan sulfur. It is then heated to 
300-400 F. and introduced into the reactor which is kept 
at about 900 psig to maintain the material in the dense 
phase. 

After the reaction occurs, the reactor effluent proceeds 
to conventional stabilizing equipment as follows: 

The hot product gases leaving the reactor exchange a 
portion of their heat to the incoming charge and then 
pass to a depropanizer where propane and any uncon- 
verted propylene is routed either to plant fuel or to bottled 
gas. The depropanized product flows to a debutanizer 
where butanes are removed, leaving the high-octane poly- 
mer gasoline as the bottom product. The butanes produced 
are used for motor-fuel-blending purposes. 

A common type of reactor is the tubular reactor which 
is essentially a heat exchanger in which the tubes are filled 
with catalyst and surrounded by a bath of water and steam 
which is circulated to remove the heat of reaction. The 
reaction temperature is automatically controlled, Chamber- 
type reactors are also used with catalyst supported on 
screens and heat of reaction removed by recycling satu- 
rated hydrocarbons from the first tower (not illustrated). 
Operating Conditions—Fssentially there are two types 
of operation, depending on the feed stock. 
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(a) Codimer Operation, which is polymerization of 
butylenes only and which uses a hydrocarbon feed stock 
of essentially 100 percent C,’s. The operation usually is 
carried out at temperatures on the order of 300 F. The 
product, called codimer, is unsaturated, but when hydro- 
genated has a clear ASTM octane number on the order 
of 95 and is, therefore, a very acceptable component for 
aviation gasoline. 

(b) Motor Fuel Operation, uses for a feed stock mix- 
tures of C,’s and C,’s and the operation usually is carried 
out at approximately 375-400 F. The polymer is unsatu- 
rated and has a clear octane of about 83 ASTM and 96-98 
CFRR. Its blending value, however, is considerably over 
100 by either rating method when the percentage in the 
blend is not more than 10 or 15 percent. 

The catalyst employed in Kellogg units is copper pyro- 
phosphate. It has a normal life of 100-150 gallons of 
polymer per pound of catalyst. 


Yields—The table below gives typical results of both 


types of operation 


Codimer 
Operation 


Motor Puel 
Operation 





Conversion, percent of Olefin 00 
Octane No ASTM Clear 3 
Octane No.—CFRR Clear 96-98 
RVI of Polymer, psi 20 
IBP of Polymer, °F 170 
EP of Polymer, °F : 431 
Gravity of Polymer, °API 00.1 
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PHELPS DODGE OFFERS 
COMPLETE HEAT EXCHANGER 
TUBE SERVICE 


For the oil, gas & petrochemical industries 


] ON-THE-SPOT ANALYSIS 
by qualified engineers 


Corrosion? ... What caused it? How 


to correct it? Phelps Dodge enginee 
CONTROLLED QUALITY posse Rochon a. . 


through every step of manufacture 


IMMEDIATE DELIVERY 


to all refining areas ‘ 
Right —to the Exact Specifications! 
Spec ‘opic analysis ass *s highest 
Mills in Los Angeles, Cal., and Bayway, N. J.; Spec tronc pic analysis ansUres ig - 
: quality finished products in all alloys. 
warehouses strategically located : 

in Houston, Texas, Tulsa, Okla., Los Angeles, Cal., 


Chicago, Ill., and Bayway, N. J 


Widest Selection of Tube Types Including Bi-metals 


Plain and Inhibited Admiralty 
Aluminum Brass— Red Brass— Aluminum Bronze 
Cupro-Nickels 90-10; 80-20; 70-30 No Time Lag Here! Tubes are hustled 
off to meet shipment dates, reduce “‘off- 
stream” periods 


4 


Pes al 


p= PHELPS DODGE COPPER PRODUCTS 


eae H | 
CE CORPORATION 


. Si 
4,° - J 
DUCTS 


40 WALL STREET, NEW YORK 5, N.Y. 
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CATALYST 


PROPA NF - PROPYL FINE 
A*iD /ZOR 
BUTANE BUTYLENE 
AFTER AUSTIC ANI 
WATER WASH 


FEED SURGE 
DRUM 


DEPROPANIZER 


~ BUTANE 


POLYMER 


Catalytic Polymerization—vniversa: on propucts COMPANY 


Application The process offers a means for converting 
a portion of fuel gas produced in cracking operations into 
a high-grade motor gasoline that has an F-1 clear octane 


of 95 or better 


Product—In the production of aviation gasoline, poly- 
merization of the butylenes in the absence of other olefins 
can be controlled to yield a product which on hydrogena- 
tion will rate up to 95 clear F-1 octane number. This is 
referred to as a selective polymerization operation used 
to produce aviation gasoline components, Polymerization 
of propylene and butylenes in a mixture for the produc 
tion of a fuel which will be blended in motor gasoline is 
referred to as a non-selective operation This is the most 
common of all polymerization operations 

Propylene can also be polymerized separately to make 
either a motor polymer or C,, polymer. C,, or “Tetramer” 
is one of the raw materials for many detergents, This same 
poly unit can be used for alkylating propylene and ben 
zene tor the production ol cumene, which is a raw ma 


terial in making phenol 


Description —The polymerization operation is one which 
consists of contacting the olefin-containing feed siream 
with the catalyst at temperatures in the range of 350 to 
125 F. and at pressures ranging from 250 to 1200 psi 
Processing conditions vary with the type of plant em- 
ployed, with the feed stock processed, and with the type 


ol produc t desired 
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There are two types of units now being used for carry- 
ing on the process of polymerization. The most commonly 
used design is known as a chamber type shown in the 
diagram. In this unit the catalyst is contained in a vertical 
chamber. Catalyst is loaded in one or more chambers, each 
containing multiple catalyst beds of 2 to 8 feet in depth. 

Since the polymerization reaction is exothermic and the 
system in which the reaction takes place is essentially 
adiabatic, the temperature of the reactants increases as 
they travel through the catalyst beds. 

In order to keep the temperature rise through the cata- 
lyst beds at an optimum for good olefin conversion and 
catalyst life, it is desirable to control the amount of reac- 
tion that occurs in the catalyst chamber by the recycling 
of hydrocarbons which have been through the catalyst 
chambers. This recycle material, being low in olefin con- 
tent, will act to dilute the olefins in the fresh feed. In 
order to hold a given temperature at the inlet to each bed 
a liquid quench is injected between beds. This quench 
usually consists of C, or Cy hydrocarbons which have al- 
ready been through the unit and are low in olefins. 

The reactor type of unit employs heat exchanger type 
reactors. In this design the catalyst is loaded in vertical 
small-diameter tubes which are surrounded with a cooling 
medium to remove heat of reaction. 

Reactor type units are most commonly used when the 
feed to be processed is high in olefin content such as is 
the case for C, and C, fractions produced from catalytic 
cracking 
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Catalytic Alkylation—tHe m. w. Keuoce company 


Application Phe process is applied to the production the original feed is sent to a debutanizer tower where 
of alkylate as a high-octane blending agent in aviation and butane is removed as an overhead product. The alkylate 
bottoms are separated in a rerun tower into a light avia 
tion alkylate and heavy alkylate 


motor gasoline 


Charge Isobutane with olefinic light hydrocarbons 


While the most common case is the combination of iso Some refiners, primarily those who use large quantities 


butane and butylene. propylene and pentylene have also of acids, find it economical to recover spent-acid in special 
equipment and concentrate it for re-use in their alkylation 
on operation. A different situation is encountered where the 
Pr t The octane rating (F-4 at 4.6 ce TEL f the | oa s 
oduc a 5 » ce TEL) 0 - refiner has an immediate secondary use for spent-ac id, i.e 


alkylate ranges from 140 to 160. ,; é' 
; - the acid treating of lube oils. In this case, one can say 


heen combined with isobutane. 


Description [n this process, the liquefied gases are in that the alkylation operation consumes no acid from an 
troduced into a reaction chamber in the presence of con- overall refinery economic standpoint. 

centrated sulfuric acid (98 percent) which acts as a 
Operating Conditions Tie major factors affecting 
product quality and other operating results are reaction 
temperature, olefin concentration, isobutane concentration 


catalyst. During the reaction, which generally proceeds at 
1 temperature between 38 and 40 F., the sulfuric acid 
drops in concentration due to dilution by moisture in 
liquefied gas stream and side reactions with “impurities” and acid strength 
in the feed and is withdrawn. This is customarily at a con 
centration of about 90 percent, though it is widely varia 
ble. Fresh acid is regularly introduced to keep the quantity 
and concentration of acid in the reactor constant 


Yields The table below gives typical yields and in 


spec tions 


Since the reaction is exothermic, the heat of reaction OLEFIN FEED 


is removed by auto-refrigeration. To permit continuous 

Alkvlate Yield 
vaporization, a portion of the vapors is withdrawn from Vol. Percent on Olef 
the top of the reactor. This gaseous fraction is compressed a + 


0 10 


condensed and returned to the reactor Fr ot 


stansewheletien Mibelate: 
The product of the reaction is passed through a caustic —_— — “4 ro 00 al 
wash and then to the isobutane tower. The isobutane ove 10 108 107 
head from this tower is returned to the process while the 


alkylate bottoms containing any normal butane present in 


140-145 145-150 
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Another b- vam ple 
of 


wun EM's and GMX's at Sarnia... 
NEW HIGH'S IN 


One of the two Cooper-Bessemer EM compressors, rated at 300 hp, serving 
in Canadian Oil's UOP Platforming operation. Note the simple, neat and 
compact arrangement of this ‘‘open air" unit. 





-ompressors 


New York Washington, D. C Bradford, Pa 
Say Francisco Cal Houston. Dallas. Greggton. Pampa _and Odessa. Texas Seattle, Wash. 











Two 6-cylinder Cooper- 
Bessemer GMX compres- 
sors, rated at 330 hp at 
400 rpm, being installed 
to recirculate gas for the 


Houdriformer process at 
Sun Oil Company's new 
Sarnia, Ontario plant. 


Cooper-Bessemer 2-cylinder EM’s and 6-cylinder GMX’s — offer efficient 
compressor service for two different oil companies employing different 
processes at Sarnia, Ontario. 


by 


\ the Sarnia refinery of Canadian Oil Re- 
l fineries, Ltd., two motor-driven EM com- 
pressors recycle hydrogen for their new UOP 
Platforming unit. This unit, charging nearly 3800 
barrels per stream day, produces high yields of 
gasoline with an octane number reaching well into 
the 90's. Equipped with non-lubricated cylinders, 
EM's play a vital and dependable role in this 
production of high octane gasoline. 

And, for the new Houdriformer of a similar 


capacity at Sun Oil Company's Sarnia plant, two 


Cooper-Bessemer 


Cooper-Bessemer GMX V.-angles, also with non- 
lubricated hydrogen cylinders, are used in the 
recirculation of gases. This catalytic reforming unit 
likewise upgrades low octane naphthas to high 
quality motor fuels. 

Whether you are considering UOP Platforming, 
a Houdriformer, or other operations requiring 
compressors of virtually any type, Cooper- 
Bessemer offers more than a century of reliable 
compressor building experience. Contact your 


nearest office for detailed information. 








MOUNT VERNON, OHIO AND GROVE CITY, PENNA. 


Tulsa Shreveport St. Louis 


Los Angeles Chicago 


Effluent Refrigeration Alkylation—stratrorp ENGINEERING CORPORATION 


Application The process combines normally gaseous 
olefinic hydrocarbons such as propylene, butylene, and 
unvlene with isobutane to produce high octane branched 
chain hydrocarbons (alkylate) for use in aviation gase 


line and motor fuel blends 


When the alkylate is for use in high grade avia 
butvlenes al 


Charge 
tion fuel the olefins must be principally 


propylene and imvlenes may be included 


rasoline the olefins may be propylene, 


though crne 
For use in motor 


bruty lense or amvlenes separately or in any combination 


Product When the olefins charged are substantially all 
butylene the th | end point debutanize d light alky late 
reL) 


will show a 4-C. performance number (with 4.6 ce 


of 155 te 1600 


Description. After heat exchang the feed streams along 
vith a recycled stream of sulfuric acid are charged to the 
Within the reactor the acid hydro 
0.000 


contactor type reactor 
carbon mixture is circulated at a rate of 40,000 to 
rpm The isobutane content of the large circulating stream 
produces an internal isobutane olefin ratio at the point of 
olefin injection normally ranging from 400:1 to 800:] 

The acid-hydrocarbon mixture leaving the contactor ts 


settler where it ts separated into an acid 


passed to the 
which is returned without a pump to the suction 


and a hydrocarbon phase 


phase 
side of the contactor impeller 
which leaves the top of the settles 
The hydrocarbon effluent passes a back pressure regu 
lator and is discharged into the refrigerant suction trap 
The reduction in pressure re ults in partial vaporization 
and cooling of the effluent mixture Ihe cooling elements 
of the contactor are kept flooded with a recycle of the 
cold liquid from the suction trap by means of thermo 
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syphon and gas lift flow. In some cases the total chilled 
effluent after passing the back pressure valve is put di 
rectly through the cooling elements before being intro 
duced into the suction trap. Additional isobutane is vapor 
ized in the contactor tube bundle and the total refrigerant 
Vapor ts compressed and condensed. After depropanization 
and cooling by flash vaporization the “effluent refriger- 
ant’ is returned to the contactor. The overhead from the 
deisobutanizer tower and the effluent refrigerant recycle 
together constitute the total isobutane recycle to the re 
action zone. Of the total isobutane recycled normally be 
tween 60 and 70 percent is supplied by the effluent 
refrigeration system. No portion of this refrigeration re 
cycle is permitted to vaporize in the reactor. The total 
increased quantity of isobutane is present in liquid phase 
throughout the entire reaction zone thereby serving to pro 
mote the alkylation reaction to the same extent as equiva 
lent isobutane from a deisobutanized tower. Isobutane con 
hydrocarbon phase leaving the reactor 


normally ranges between 63 and 72 volume percent 


centration in the 

Since a major portion of the hydrocarbon effluent is 
removed as vapor from the suction trap by the refrigera 
tion compressor only part of it remains as a liquid to be 
passed to fractionation and the load on the deisobutanizer 
tower is small. Excellent results are obtained when the 
tower furnishes only 2 to 3 volumes of isobutane recycle 
per volume of olefin in the feed. Bottoms from the deiso 
butanizer tower are debutanized and the resulting total 
alkylate is subsequently rerun to the proper overhead 


end point 


Commercial Installations 
started operation in February, 1954 


The first commercial plant 
Several new units 


are under construction 





0B 


LIGHT ALKY are’? 


PROPANE 


TANIZER T LUMINA TOWERS 


HF Alkylation—vniversat on propucts comPANY 


Application——The process is a catalytic method which 
combines olefins, such as propylene, butylenes, and amy]- 
enes with an isoparaffinic hydrocarbon, usually isobutane, 
to form a mixture of branched chain hydrocarbons of 
higher molecular weight known as alkylate 


Product —The alkylate so produced is a mixture of satur 
ated, stable isoparaffinic hydrocarbons distilling in the 
When operating at the lower temperatures 
the performance numbers reach 133 F-3 with 4.6 ce TEI 
and 153 F-4 with 4.6 ce TEL. Because of its high octane 
number, the alkylate is used as the main component of 115 
145 aviation gasoline as well as of 100-130 aviation gaso 
line. The high quality of the product and the ability of the 
process to convert not only the gaseous olefins but also 


rasoline ranve 


approximately an equivalent amount of isobutane into a 
blending component of gasoline boiling range makes the 
process of great utility to the refiner. Besides high grade 
aviation gasoline, the alkylate is being used as a blending 
component for maximizing the quantity and quality of 
motor fuel, as well as consuming all refinery isobutane 
which allows the purchase of maximum natural gasoline 


for motor fuel vapor pressure control. 


Description—-The process is carried out essentially as 
follows: Fresh feed, prepared by absorption and fraction- 
ation of the light gases from catalytic cracking and related 
processes, is dried by fractionation or by means of a desic 

cant. The stream then combines with the isobutane recycle 
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September, 1954 


and flows through the reactor which is essentially a heat 
exchanger partially filled with HF acid. Sufficient pressure 
is used to keep the mixture in liquid state. Normally, the 
ratio of acid to hydrocarbon in the reactor is between | 
and 2 to | and the ratio of isobutane to olefin entering 
the reactor is 3 to | to 10 to 1. 

Temperatures used in the reaction zone vary from 60 
to 100 F. depending upon the temperature of the cooling 
water. Cooling of the reaction mixture is necessary since 
the alkylation reaction is exothermic. 

The reactor effluent, consisting of saturated light hydro 
carbons, alkylate, and dissolved acid, is charged to the 
fractionation section, The dissolved hydrofluoric acid is 
recovered as an overhead product in fractionation and is 
returned to the reaction system. 

Some heavy polymers are formed in the alkylation re- 
action but the catalyst has the advantage that it can be 
regenerated, The heavy polymer may be removed from 
hydrofluoric acid by fractionation which continuously 
returns a purified acid to the reaction zone. There is, there 
fore, no acid disposal problem 

After removal of the dissolved acid, the hydrocarbon 
stream is further fractionated to separate the hydrocar 
bons, an isobutane recycle stream, normal butane, rerun 
alkylate, and a heavy alkylate which will be a small per 
centage of the total alkylate produced depending on the 


end point desired on the rerun alkylate. 
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You Can’t Read This Ad Without Visualizing 
Tremendous Savings in Your Plant 


If the handling of bulk materials is required in 
your plant, be they raw, finished, moist, liquid 
or rubbish materials, read these simple facts 
about the Dempster-Dumpster System. Then, 
visualize its application and tremendous savings 
possibilities in your own operation. 


VISUALIZE HAVING ONLY ONE TRUCK 
with scores of bodies. One truck-mounted 
Dempster-Dumpster with only one man, the 
driver, serving many detachable Dempster- 
Dumpster Containers. These containers range 
from 2 to 21 cu. yds. capacity for use with 
recommended type Dempster-Dumpsters, and 
each container built to suit the materials to be 
handled—be they solids, liquids, dust, bulky, 
light or heavy. You place a container at con- 
venient materials accumulation points, in or 
out of plant. As each is loaded, it is picked up, 
hauled and dumped, or the load is set down 
intact, and the entire operation is handled by 
hydraulic controls in cab by only one man, the 
driver. 


THE NATION'S LEADING FIRMS USE THIS SYSTEM 
BECAUSE OF ITS AMAZING EFFICIENCY AND 
TREMENDOUS SAVINGS. 


YOU ELIMINATE trucks standing idle . . . eliminate re-handling 
of materials . . . eliminate loading crews. You increase efficiency, 
sanitation and good plant-keeping with this amazing Dempster- 
Dumpster System—the lowest cost method of bulk materials han- 
dling ever devised. Write us now for complete information. Manu- 


factured and sold exclusively by Dempster Brothers, Inc. 


way, 


™ — 
The photographs above were made 4 ss 
im the plant of one of the nation's > . 
leading brands of soaps and denti a 
lrices. This installation comprises a Gy 


single Dempster-Dumpster and 49 
containers Photos illustrate the 
simple one man pick up, hauling and 


dumping operation of 4 drop pottom 
container of Containers... All Design All Sizes 


One Truck Mounted 


Dempster Dumpster Handles Scores 


DEMPSTER BROTHERS, 594 Dempster Bldg., Knoxville 17, Tennessee 


EINER 
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CHEMICO again 


proves the value of experience 


New ACID 
REGENERATION 
PLANT 


more than meets 


ad 


Sea * 


“RE it, 


performance requirements 


oe kar 


“5 
Soe st 


¢ 
* 
Fa aed 


For 40 vears Chemico has been supply ing industry's needs 
for chemical plants of various types This new plant designed 


and built for Consolidated Chemical Industries in Baton Rouge, 


Louisiana, for the produc tion of fresh acid from waste 


refinery sludges is a recent example 





“On stream” and producing more than guaranteed production 
of 400 tons of acid per day promptly and without the need 


for major idjustme nts—that’s the result of EXPERIENCE 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 
188 MADISON AVENUE, NEW YORK 22, N. Y. 
CABLES: CHEMICONST, NE® YORK 


TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD... LONDON * CHEMICAL CONSTRUCTION Chemico plants are 
(INTER-AMERICAN) LTD., TORONTO * SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG profitable investments 
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Butane Vapor Phase Isomerization—seu vevetopment company 


Application.—_The process is applied to the isomerization the proportion of olefins and pentanes in the charge stock 
to a low figure, since both of these produce objectionable 


of butane to isobutane 
by-products and tend to shorten the life of the catalyst. 


Description—The process consists of passing normal 
butane vapor, at a moderate temperature, through a Operating Conditions The table illustrates typical op 


reactor or bank of reactors packed with a granular catalyst erating data 
Dry hydrogen chloride yas 
1 catalyst 
Plant 1 Plant 2 
vle cal s . . . 


containing aluminum chloride 
is incorporated with the butane vapors to act as 
promoter The reactors may each consist of a sin 
alyst bed, or may be of a heat-exchanger type with the 


» cool 


catalyst placed in tubes surrounded by circulatins 
ing liquid 

In typical plants the hydrocarbon charge is first pumped 
through a regenerative drying unit. It is then completely 
vaporized before it enters the reactors, together with a 
measured amount of hydrogen chloride recycle gas. The 
reactor effluent flows to a receiver through a cooler and 
a refrigerated condenser which condenses all the butanes, 
the hydrogen chloride going into solution, A small ; 
is vented from the receiver after 


imount 


of uncondensable gas 

being serubbed with product recycle to recover hydrogen Commercial Installations Nine units as follows 
chloride. The condensate is charged to an HCl stripping 

column which effects substantially complete removal of Th "1 vil « , par) H 
hydrogen chloride gas. Butanes, essentially free of rhe i ( 

hydrogen chloride, flow from the base of the column, while Richfield Oil 

vapors, consisting largely of hydrogen chloride. are re Tide Wate 
cycled to the reactors I'races of hydrogen chloride in the ve on Oil Ce 
isomerized product are removed by caustic scrubbing. The we 


italvst is resistant to poison, but it is necessary to reduce 


rec ye le 


leum Ind. Mij 
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Liquid Phase lsomerization—snet veve.opment COMPANY 


Application — The process is applied to the isomerization from the catalyst in the baffled upper settling section of 
of butane and pentane. the contactor, the isomerizate flows to the catalyst-removal 
D ipti 1 7 ql column for separation of dissolved catalyst by a simple 
> F aré { i > - . . , : 
mere 4 ws : — age paneer: gan get r fractionation. This recovered catalyst is pumped back to 
ane) is charge i sly at essenti: é sphe . ; 
ie is charged continuously at essentially atmospheri she contactor: the isomerizate is taken overhesd. con 
temperature through one of two feed dryers (used alter- . id 
“yeti densed, and pumped to the HCI stripper where the aci 
nately and regenerated periodically) through a heater 5 ond wveled he contac The i 
4 : m . gas is removed and recycied to the contactor. le Isom 
where the temperature is raised to about 180 F., thence Bic , ’ "4 
, erizate, thus essentially freed of HCI, is given a caustic 
through a packed catalyst-scrubber column and into the , 
; ; ‘ . wash and sent to subsequent operations, 
contactor. A liquid-liquid extraction of a small side-stream . . : . ’ 
When isomerizing n-pentane, the reaction is effected in 
of the contactor catalyst with the feed takes place in the ; 
the presence of a small amount of hydrogen to suppress 
scrubber. The valuable active catalyst components pass , :; eo! 1, [on 
_— disproportionation reactions. The bulk of the hydrogen is 
back to the contactor in solution while the fluid inactive ; aoe i 4 
recycled from the top of the catalyst column accumulator; 
AIC],-hydrocarbon complex, which forms as a consequence } luti ( ; 
: 1owever, some passes in solution to the HCI stripper and 
of the small amount of side reactions, runs to the bottom : 
: is recycled with the HCI. 
of the column and is periodically drained off, ’ ; ons 
ri ; The small amount of uncondensable gas that is formed 
* i s a vertical ¢ ave eqi i . 
1 contactor is a vertical autoclave equipped with a is vented from the accumulator through a scrubber. 
mixing device to provide intimate contacting of catalyst tee 
and hydrocarbon. A relatively short residence time, of the Operating Conditions See Table | 
order of 10 to 15 minutes, in ‘the contactor is sufficient to Vields—See Tables 2 and 3. 
achieve a high conversion: 50 percent or better for butane 
and 55 to 60 percent for pentane. After phase separation Commercial Installations— Six installations 


TABLE 1—Design Conditions 


TABLE 3 
ss Conditions Butane Pentane TABLE 2 . 
Average Yield Data from Butane Average Yield Data from Pentane 


Feed Single Pass bFeed Single Pass 
Component, Volume Percent Steck Isomerisate Component, Volume Percent Stocks Isomerizate 


00 046 
wos 


Lower boiling than butanes 00 03 Hutanes 

lsobutane 4.2 545 lsopentane 

5 437 Normal pentane 
lsopentane 0.2 5 Heavier than normal pet 
Hydrocarbons as 0 Hydrocarbons as All| 


Yield of isopar Papi ) Yield of isoparaff 


Normal! butane 
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UNRESTRICTED FLOW  — Protected Seats 4 | NO VOIDS — Drains clean to either side of 
— . ae line when closed 


oe 





Centrifugal Pump on Products Line to Surface Storage. Flow LP-Gas Loading Pump Manifold. Fluids cannot be 
characteristics are important. Orbit full opening valves trapped in the valve body either open or closed. 
provide straight through flow. Another Orbit safety feature. 


LOW MAINTENANCE — infrequent packing Engineers 
eepesnors YOU Contractors 


Suppliers 


ORBIT forged steel LP-Gas (A.S.A. Class) 
VALVES offer many more advantages. Besides being 
a modern streamlined valve that is compact in design 
yet rugged, it is competitively priced and meets A.S.A. 
face to face specifications. No lubricant is required 
to effect a seal thus ORBIT forged steel valves require 
an absolute minimum of expense and attention. 
Contraction, expansion or vibration will not cause 


the seating surface to separate in the closed position. 


ORBIT forged steel LP-Gas VALVES are offered 
equipped with two distinctly different body seats at 
no extra cost to the customer. Our Buna-stainless 
Type “B” body seat is recommended for handling 
aliphatic hydrocarbons, aliphatic alcohols, anhydrous 
ammonia, water, salt water, crude oil, vegetable oil 
and animal oils. Our Type “C’’ stainless-asbestos 





Propane Treaters & Dehydrators. A minimum of 
attention results in lower maintenance costs. 


There is ONLY ONE ORBIT VALVE 


ORBIT y n ® oa BRANCHES @ ” s 
VALVE 4S HOUSTON, TEXAS CASPER, WYOMING ODESSA, TEXAS 
® 407 Velasco 247 West First Street 402 West County Road 


(Serving the Gulf Coast) (Serving the Rocky (Serving West Texas) 
Mountain Stotes and Conado) 
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NO GALLING — Friction free seating a . RISING STEM—No guessing 


a, 
io 
ia 


s. er ees 
: _ * in ‘ 


; 


» 8 
- 


Iso-Butane Coolers. Valves must work when needed. Orbit Suction & Discharge — Propane & Water Lines. Mistakes 
.Valves friction free core and seating provide ease of can be costly. The Orbit rising stem feature shows at a 
operating and no sticking. glance whether the valve is opened or closed. 


ae 


POSITIVE CLOSURE — Seating not affected by 
About 0 R 5 i T VA LVES fluctuating temperature 


body seat is also recommended for the above services 
plus aromatic hydrocarbons, chlorinated hydrocar- hel 
bons, esters, aldehydes, amines, aromatic alcohols, <tee 
ketones, ether, anhydrous ammonia, salt water, water. er ATT 
If possible please specify service when ordering or 





’ 


write us for further detailed recommendations. 


as 
ORBIT forged steel LP-Gas VALVES are rated vgn 8 FUE 
250° Fahrenheit maximum working temperatures. rt? 
Sizes: 2”, 242”, 3” and 4”, 300 Ib., 600 Ib., 900 Ib., 
1500 Ib., 2500 Ib. A.S.A. Class screw or fianged end. 
Venturi Orbit Valves are offered in 150 Ib. class, 
sizes 2”, 242”, 3” and 4”. 300 Ib. class size 6” only. 
600 Ib. class size 6” only. 142” and 2” are offered 
in 1500 and 2500 Ib. class. All sizes listed furnished 


in either carbon or stainless trim. 


; 5 
whe = a 
yr. aa) sass : 
tte ph~abna’-s % 
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; 
= j 


De-lso Butanizer Overhead Condenser. The Orbit Valve 
resilient seating principal insures positive closure even 
though temperature changes may occur. 


ORBIT VALVE COMPANY 


P. 0. BOX 699 TULSA, OKLAHOMA 





5. Oil Distillation Processes 


Crude Distillation for Maximum Lubes—roster wueeter corroration 


Application The process is applied to the fractional 


separation of crude oil while producing a maximum yield 
of lubricating oil stocks. 


Description —Keferring to the simplified flow diagram the 
crude oil enters the unit through the reflux recirculating 
system (B) and is then split into two streams. One stream 
picks up further heat through heat exchange with the trade 
gas oil fraction (G) from the atmospheric tower and this 
preheated stream then moves on to the electrolytic desalter 
rhe other portion of the stream acquires additional heat 
through heat exchange in the light vacuum gas oil reflux 
circulating system (D) and it too enters the electrolyti« 
desalting system 

Leaving the desalter, the preheated crude is further in 
creased in temperature by heat exchange in the reflux re- 
circulating system (EF). It then passes directly to the pre 
fractionator where water and light gasoline and noncon 
densable gas are flashed off. The partially reduced crude 
is pumped from the prefractionator and this stream is also 
4 small stream passes through the 


split into two parts 
the vacuum direct-fired heater and 


of 
re-enters the prefractionator. This is a process means of 
maintaining a desired temperature in the prefractionator 


convection section 


The major portion of the stream leaving the prefraction 
ator exchanges heat in the recirculating reflux system (C) 
It then passes through the recirculating reflux system (F) 
picking up more heat and finally obtains its last preheat 
by passing through an exchanger through which the hot 
asphaltic bottoms from the vacuum unit are being pumped 

The partially reduced crude, now preheated to a tem 


perature of 420 F., is also split into two streams. One 


ripper 


mr 


stream enters the convection section of the direct-fired vac- 
uum heater and passes directly to the atmospheric column. 
The major portion of the stream passes directly to the 
direct-fired atmospheric heater in which it is raised in tem- 
perature for the purpose of vaporizing the products re- 
quired from the atmospheric fractionating column. The 
mixture of reduced crude and vaporized lighter products 
then passes directly to the atmospheric column where the 
fractionation into the desired products takes place. 

The overhead vapor from the atmospheric column is 
condensed and enters an accumulating and separating sys- 
tem and finally joins with the condensed vapor which was 
flashed off in the prefractionator. In this system, gas and 
liquid are separated and water is drawn off. The con- 
densed petroleum product is pumped away to storage. 

Four sidestream products are removed from the atmos- 
pheric column and enter the stripping tower where they 
are flashed to specification quality. The vapor stripped-off 
by open steam returns to the column. The stripped side- 
streams are cooled and pumped to storage. 

The reduced crude from the bottom of the atmospheric 
column is pumped directly to the radiant section of the 
direct-fired vacuum heater in which it is raised in tem- 
perature to effect vaporization of all but an asphaltic 
residue. This mixture of vapor and asphalt then passes 
into the vacuum fractionating column for the purpose of 
separating the mixture into desired intermediate products. 

Three lubricating distillate sidestreams and a_ residue 
are drawn from the vacuum column and are pumped 
through coolers to storage for subsequent processing. The 
asphalt residue is pumped from the bottom of the vacuum 
fractionating column. 


Hy Naphtha 
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Crude Distillation for Maximum Cracking Feed— 


STONE & WEBSTER ENGINEERING CORPORATION——-BADGER PROCESS DIVISION 


The process provides a means of obtaining 


Application 


maximum catalytic cracker feed by distillation of crude oil. 


Products—-The products shown are typical of a combina 
tion atmospheric and vacuum distillation unit. Catalytic 
cracker feed consists of atmospheric heavy gas oil aug- 
mented by light and heavy vacuum distillates. 


Description— Crude oil is preheated by exchange with 
product and reflux streams before passing through a fired 
heater to the crude tower. The exchanger arrangement is 
selected on the basis of distillate draw-off temperatures 
and fuel value to give maximum economical heat recovery 

Initial fractionation of the crude oil takes place at 
essentially atomspheric pressure to produce the overhead 
and the four side streams shown. The overhead passes to 
a condenser and the net light gasoline product charged to 
a stabilizer for vapor pressure control, Uncondensed gas 
is compressed and flows to the stabilizer for recovery of 
propylene and heavier fractions. Alternatively, the sta 
bilizer might be integrated with the catalytic cracker gas 
recovery unit 

In order to obtain maximum vield of 
for catalytic cracker feed, the bottoms from the crude 
tower is further heated and vaporized in the vacuum 
flasher. Steam is used to assist vaporization and avoid 
excessive temperatures which would cause undersirable 
cracking of the residue. The selection of the optimum 
operating pressure in the vacuum flasher is influenced by 
a number of factors, including maximum permissible flash 


gas oil suitable 
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temperature, steam to hydrocarbon ratio and temperature 
of cooling water for the vacuum condensers or baro 
metrics. 

Vacuum distillate is condensed within the tower and 
withdrawn as two side streams to improve the heat re 
covery. Both atmospheric and vacuum towers are equipped 
with circulating reflux systems for heat removal. This ar 
rangement reduces top reflux and tower size, and provides 
high level heat for crude exchange and reboiler service. 

The production of a catalytic cracker feed with mini 
mum carbon residue and metal contaminants is of great 
importance. Carbon residue can cause excessive coke for 
mation while metal contaminants seriously affect catalyst 
selectivity and product yield distribution. Provisions for 
minimizing entrainment in the vacuum tower are therefore 
imperative. In the unit shown, entrainment is minimized 
by the use of wash trays and wire mesh located above a 
properly designed vaporizer. Wire mesh may also be used 
in the atmospheric tower to improve heavy gas oil quality 

Liquid from the bottom wash tray is pumped back into 
the feed entering the heater. A continuous flow of oil over 
the trays below the heavy vacuum distillate is thereby 
assured, without diluting the vacuum residue 

Vacuum tar is steam stripped and pumped through heat 
exchangers to storage. This product may be cut-back with 
a catalytic cycle stock or other low quality distillate for 
use as refinery fuel. A portion of the cooled tar is returned 
to the base of the tower to reduce the temperature and 


prevent coking of the residue 
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‘ MEASUREMENT 
: OF THE 
\ OXYGEN CONTENT OF 
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mm M:S‘-A OXYGEN INDICATOR 


This instrument, newest in M.S.A.’s product 
line of devices for measuring the oxygen 
content of industrial atmospheres, answers 
a variety of needs. It measures the content 
of inert and combustible atmospheres in 
chemical, metallurgical and petroleum in- 
dustries. It checks and records the oxygen 
content of fuel gases for improved safety 
in utility operations. The control of pipe 
line corrosion is another application. And 
the instrument’s use for measuring com- 
bustion efficiency helps save on fuel costs. 

To accommodate all applications, the 
M.S.A. Oxygen Indicator is available in 
the following scale ranges: 0 to 1.0%, 0 to 
5.0%, 0 to 10%, and 0 to 25%. 


APPLICATIONS: 
e HYDROGENATION PROCESS 
0 to 1% Oxygen in Hydrogen 


@ FLUID CATALYTIC CRACKING 
0 to 1% Oxygen in Regenerator Flue Gases 


@ INERT GAS CONTROL 
0 to 1% Oxygen in Inert Gases 


e COMBUSTION CONTROL 
0 to 1% Oxygen in Flue Gases 


—/ A 
SAFETY EQUIPMENT HEADQUARTERS 


Coll the M.S.A. man on your every gos anolyzing 
problem . . . his job is to help you. 
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This instrument can be supplied 
complete with steel panel and 
base, with all accessories as- 
sembled, wired and perma- 
nently mounted on the panel. 


tentiometer may be mounted 
in the panel if desired. Record- 
ers can be supplied with either 
strip or round charts. 


/ 
/ 
! 
! 
I 
4 An electronic recording po- 
\ 
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MINE SAFETY APPLIANCES COMPANY 
201 North Braddock Avenue, Pittsburgh 8, Pa. 

At Your Service: 76 Branch Offices in the United States 

MINE SAFETY APPLIANCES CO. OF CANADA, LTD. 


Totento, Montreal, Calgary, Edmonton, Winnipeg, Vancouver, Sydney, N.S. 
Representatives in Principal Cities in Mexico, Central and South America 


Cable Address: "“MINSAF" Pittsburgh 
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PUBLISHED BY REFINERY PROCESS DIVISION, THE M. W. KELLOGG COMPANY 


Combination Processing 
Effects Big Savings in 
Direct Operating Costs 


While first investment are 
probably as closely scrutinized as 
any other figures in planning a new 
oil refinery, the combination design 
offers several additional advantages 
overconventional unit-by-unit proc- 
essing. One of the most important 
is found in direct operating costs. 
Substantial savings are possible in 
such items as labor, fuel, power, 
steam, water, and maintenance. 
Although there are savings in 
maintenance charges and _ utilities 
—particularly through the conser- 
vation of heat due to the virtual 
elimination of intermediate storage 
—the largest reduction in direct 
operating costs for combination 
units is derived from smaller labor 


costs 


requirements 


Labor Requirements Reduced 
by More Than 20 Per Cent 


Total operating personnel needs 
may be slashed by about 3007 
while total refinery personnel which 
includes clerical, maintenance and 
supervisory staffs, may be cut more 
than 20° 

For example, a 10,000 BPD con- 
ventional plant requires an esti 
mated payroll of 90 operating men 
in comparison with 63 for a combi 
nation refinery. As far as total per- 
sonnel are concerned, the compari- 
son shows 206 versus 157. Studies 
of 20,000 BPD and 40,000 BPD 
capacity installations indicate simi- 
lar low labor requirements for 
combination plants 

In addition to the savings already 
mentioned, combination refining 
has a further advantage in improv- 
ing yields by reducing evaporation 
and other losses. About a 1°/ in 
crease in gasoline yield can be 
expected in a 10,000 BPD combi- 
nation unit, or about 4,200 gallons 
daily. 

Together with savings in first 
costs, operating savings can in- 
crease the percentage return on a 
combination refinery up to one and 
one-half to two times that of a 
plant comprising individual units. 
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20 to 25% Investment Savings 


Spur Use of Combination Processing 


East. In the U. 


A total of six combination refi- 
nery projects underway by Kellogg 
—all but one of them completely 
new refineries—spotlight the fact 
that the combination processing 
principle is an important answer to 
the petroleum industry's increas 
ingly competitive market picture 
More than sufficient incentive for 
the trend has been the possibility 
of slashing as much as 25° from 
the total cost of a new refinery by 
combining the various process steps 
into a single, centrally controlled 
operation. 


Combination processing is, of 
course, not a new idea. A funda- 
mental chemical engineering tech 
nique, it was first applied to refining 
in the early thirties when Kellogg 
engineered several prototypes of 
modern integrated plants. After 
World War II, the present trend 
began in earnest once stable com 
petitive conditions returned to the 
market and processing economics 
again became primary considera- 
tions. 

The postwar building program 
saw numerous combination thermal 
cracking refineries in South Am- 


Europe and the Middle 


erica, 


S. and Canada, the 
trend has continued with new 
combination refineries as well as 
expansion and modernization pro- 
grams in which existing units have 
heen integrated with new facilities. 
And in many programs, the original 
concept was extended to catalytic 
processes including cracking, alky- 
lation, polymerization, and re- 
forming. 


Major Savings Achieved in 


Iwo Principal Areas 


In designing a plant as a combi- 
nation operation (as opposed to the 
conventional design wherein a series 
of individual, independently con- 
trolled process units are each 
complete with intermediate stor- 
age) investment costs are cut in 
two important categories. Perhaps 
the most obvious is in the elimina 
tion of intermediate storage and 
other off-site facilities. Economic 
studies, later proved by experience, 
have shown that for a combination 
plant, cost of off-site facilities can 
be reduced as much as 40%. 

Other savings stem from econ- 
omies in process equipment. By 
skillful integration, the same fur- 
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20 to 25% Savings... 


naces can be made to serve more 
than one purpose; towers can be 
made to handle streams from more 
than one operation, the number of 
pumps can be radically reduced 
since intermediate products are not 
stored between processing steps; 
and, for the same reason, heat is 
retained in the stream from one 
process step to the next so that the 
number of heat exchangers ts re 
duced throughout the refinery 
Final savings in process equipment 
alone can be anywhere from 5% 
to 15% 

The overall effect of these sav 
ings adds up to the possibility of 
erecting a complete new refinery 
in combination—for around 20% to 
25°, less than the cost of building 
comparable equipment incorporat 
ing separate process units 





KELLOGG PILOTS SUPPLY DESIGN DATA 
this unit is utilized to study the com 
bination operation of a catalytic reformer 


with a desulfurization plant 
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Flow Chart Highlights Savings... 


The variety of processing sequen 
ces that may be operated in combi 
nation is limited by the 
number of processes available or 
desired. The accompanying simpli 
fied flow sheet shows one type of 
combination refinery. It 
topping, catalytic reforming, vac 
uum flashing, Orthoflow fluid 
catalytic crn king, vas recovery and 
catalytic polymerization. The flow 
of oil is clearly indicated 

As can be combination 
has effected a number of economies 
in investment One furnace 
handles the heating requirements 
of the topping unit and vacuum 
flasher instead of the conventional 
A combination furnace is also 


only 


includes 


noted, 


costs 


two 
employed in the reforming step. 

Further savings are obtained in 
the cat cracking step. No charge 
furnace is required because the gas 
oil from both the topper and vac- 
uum flasher is at a high enough 
temperature to be fed directly to 
the unit 


These are some of the more 
obvious investment savings re- 
flected in the flow chart. Others 
include elimination of intermediate 
storage, reduction in heat transfer 
equipment, lower pumping require- 
ments, and elimination of control 
room duplication. 

In some types of combination 
plants, one tower may serve the 
fractionating requirements of two 
or three different) processes. An- 
other instance of a unique proc 
essing advantage is that one 
process can be made to eliminate 
a component which has a deleteri- 
ous effect on a subsequent process 
eg., combination catalytic poly- 
merization and alkylation wherein 
the cat poly process reduces the 
amount of butene-1 in the C4 cut, 
a component which otherwise low- 
ers the octane of the alkylate prod 
uct, although it is the best butene 
for polymerization. These are but 
a few of the many advantages which 
canaccrue from combination design. 





QARITE atcintenance 
CLEANING 


helps maintenance crews save time, cut costs, 


keep equipment operating efficiently 


Specialized Oakite cleaning, descaling and related materials plus Oakite up-to-date methods are 
widely used in all branches of the petroleum processing industries. These specialized materials 
and methods... developed through more than 45 years of experience . . . are designed to provide 
you with the best in all round cleaning efficiency. What is more—all Oakite materials are backed 
by a binding guarantee. Your interests are fully protected. 


Here are four maintenance jobs, typical of the type of many, Oakite is called upon to do every 
day of the year. These cleaning operations are fully covered in our free booklet “What Petroleum 
Men Should Know to Simplify Cleaning”. Send for a copy. 














TOWER CLEANING. Oakite lists a wide variety of compounds 
for removing waxes, resinous products, iron sulfides, oxides and 

Ql other deposits from bubble caps, trays, downcomers. Circulation 
method eliminates costly manual cleaning. 


HEAT EXCHANGERS. Oakite offers specialized alkaline and acidic 
type compounds for removing oil, carbon from shell side; lime 
scale, rust from tube side. Cleaning is done “‘in-place”’. 


PAINT STRIPPING. You can strip paint from storage tank ex- 
teriors using your own equipment to apply, recover and recirculate 
stripper. Oakite provides a complete selection of alkaline and 
solvent strippers. 


SALVAGE, Oakite has simplified methods to make salvage profit- 
able. They give you a choice of specially compounded materials for 
cleaning and rust -proofing tools, fittings, valves, chains, pumps, etc. 


ON-THE-SPOT SERVICE. Whenever you have a ticklish problem of cleaning to solve you can 
get quick on-the-spot advice by reaching for your phone and calling your local Oa!-ite Technical 
Representative. His services are available at all times. For full particulars drop a line to Petroleum 
Service Division of Oakite Products, Inc., 52E Rector Street, New York 6, New York. 


anit INDUSTRIAL ¢, tan 


OAKITE 


ct 
env 


Technical Service Representatives in 


Principe! Cities of U. S$ and Canade “Teeiats . METHODS a) 


OAKITE PRODUCTS, INC.—General Office: 19 Rector St., New York 6, N. Y. 
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Duo-So]—miiwuite company, INC. 


Application The process is applied for the extraction of 


high viscosity index, light color. low carbon residue lubri 
cants from any residual or distillate base stock 


Description The Duo-Sol process of solvent extraction 
is exclusive in its application of two solvents acting simul 
taneously and countercurrently on a charge stock intro 
duced in the center of the extraction system, For maximum 
the countercurrent extraction is car 
ried on in seven separate slages identified as k-1 to | 7 
Phe solvents employed, both of which 


extraction efficiency 


on the flow diagram 
are frequently refinery by-products, are propane which has 
affinity for raflinate and Selecto (a blend of cresol and 
phenol) which preferentially dissolves asphalts and un 
desirable aromatics, naphthenes and color bodies. In oper 
the propane is charged into the E-1l end of the ex 
In each 


ation 
traction system and Selecto into the E-7 end 
extractor, the propane-raltinate leaves the top ol the 
extractor vessel and passes to the next higher numbered 
stage, while the Selecto-extract is withdrawn from the bot 
tom of each stage and pumped to the next lower numbered 
stage. Charge stock is generally admitted into b-3, to 
yether with raffinate phase from | and extract phase 
from E-4. Raffinate progressing from | 
in each stage with less diluted, more effective Selecto and 


> to E-7 is treated 
extract from E-3 is stripped of all desirable constituents 
by propane in stages k-2 and E-1 

Phe solvents propane and Selecto are removed from the 
extract and raffinate layers by distillation in raflinate and 
extract evaporators P-1—-P-2 and N-1-—N-2, which consist 
ola upper section for higher pressure propane evapora 


tion. and a lower section of the same vessel for evapora 
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tion of Selecto at low pressure. The final traces of Selecto 
are removed by a steam stripping in towers P-3, P.4, N-3, 
and N-4. This steam is removed from the distillation sys- 
tem as a constant boiling mixture at the top of tower W-1. 
After condensation and decantation the water containing 
Selecto is pumped to the propane charge tank to reduce 
the Selecto content to approximately two percent; from 
here it flows to tower W-4. Steam overhead of W-4 con- 
taining Selecto is employed for vacuum jets, while the 
steam obtained from the steam drum (F-19), essentially 
Selecto-free, is employed after superheating for the final 


steam stripping in the vacuum towers P-4 and N-4. 


Typical extraction results are tabulated below: 


Yields 


bast San Van 

Texas Joaquin bast Zandt Iraq 
Leuisiana Long Texas Leng Leng 
Residuum Residuum Distillate Residuum Kesiduum 


Charge Stock 
(ir M 
\ 
vtet 

ust 

Ratfinate Dewared 
Gr. (ASTM 


Conradeon Car 

Due-Sol Yield 
Percent t 

Extract 


Gravit 
Tay 


Commercial Installations Nineteen 


STRIPPING STEAM 
se NC RATOR 
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Furfural Extraction of Gas Oils—texaco pevetopment corPoRATION 


Application Che process is employed for the solvent 
extraction of diesel fuel oils, burning oils and cracking 
stocks to remove materials having low cetane number as 
well as such undersirable materials as unstable, acidic, 


sulfur, organo metallic and nitrogen compounds, 


Product |i 


number and show a marked degree of improvement in 


resultant treated oils have a higher cetane 


engine cleanliness, improved burning qualities and greatly 
reduced sulfur. nitrogen and metals content. 


Description This process for the extraction of gas oils 
is an outgrowth of the Furfural refining process which is 
widely used for refining lubricating oils 

The extraction temperatures and furfural treating ratios 
for gas oils are generally lower than when refining lubri 
cating oil stocks 
however, lies in the equipment for the re 


rhe principal difference between these 
two processes 
covery of furfural from the raffinate and extract solutions 

Following distillation, solvent-free rafli 
nate and extract streams are taken from the base of the 


an azeotrop. 


respective strippers, while the overhead vapors from these 
columns COMprising an azeolropu mixture of oil, water 
and furfural are condensed and conducted to a decanter 
Three liquid phases form in this decanting type of accu 
mulator and all three of the components are 
The heaviest phase is predominantly furfural 


present inn 
rut h phase 
which is returned to the solvent circulating system. The 
intermediate phase is predominantly water which is charged 
to the water removal equipment from which solvent-free 
water is withdrawn. The overhead vapors are returned to 
the system for further separation and recovery of the oil 
and furfural. The lightest or oil-rich phase is pumped to a 


tower in which the furfural is extracted from the oil with 
water, The percentage of light oil to be recovered in this 
way is dependent upon the initial boiling point of the gas 
varying from a negligible percentage 
or higher 


oil charging stock 
for a stock with an initial boiling point of 500 1 
to about 3 percent when processing a stock having an 
initial boiling point as low as 420 1 

Compensation can readily be made to permit the use of 
furfural containing a small percentage of oil and water 


This process is characterized by low solvent require 
ments which range from 25 percent of the charge oil when 
extracting a cycle gas oil stock for re-charging to a cata 
lytic cracking unit to about JO percent for a catalytic gas 
oil stock extracted for the production of high quality 
diesel fuel or furnace oils and to about &O percent when 


stocks for 


fuels, burning oils or cracking stocks 


processing Virvin rus oil the production ol 


Yields 


the nature of the charge stock and the degree of quality 


Phe yield of product raffinate is dependent upon 


improvement desired, For example, when extracting a vir- 
gin gas oil derived from West Texas crude to a raffinate 
vield of &2 percent, the sulfur content was reduced from 
1.12 to OAD percent. while the 
creased from 53.2 to 62.9. Similarly. in the extraction of 
a catalytic eycle gas oil from Middle East crude oil, the 


cetane number was in 


sulfur content was reduced from 1.39 to 0.59 percent and 
the cetane number increased from 44.8 to 62.5 with a 


raffinate yield of 78.9 percent. 


Commercial Installations —| ive commercial units have 


been installed for the furfural extraction of gas oils. 
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“Extraordinary 
Performance Is Routine’ 


with KASKADES 


CASE HISTORY No. 1... 
One refiner was operating a 7.5’ vacuum tower 
which was limiting capacity and yields due to the 
pressure drop of existing bubble trays. Capacity 
desired was: 
Vapor... .24,600 #/hr of 0.0137 #/cf density 
Liquid 36,400 #/hr of 58.3 #/cf density 
This refiner replaced the bubble trays with “Ben- 
turi” Kaskade trays on the same supports, and is 
now obtaining a pressure drop of less than 1.0 mm 
hg pressure drop per tray. 


7 


CASE HISTORY No. 2... 


An engineering firm recognized a pressure drop 
problem with a process duty equivalent to: 


35,500 #/hr of 0.26 #/cf density 
965,000 #/hr of 62.4 #/cf density 


Yet, multi-pass “Benturi” Kaskade trays in a 7.5’ 
diameter column gave them less than 2.0 mm pres- 
sure drop per tray. 


Whether your problem is extraordinary or routine, the design flexibility ““Benturi’ Kaskade tray is 


probably your answer to greater capacities and higher efficiencies. Wire, write or phone us on its 
application to your fractionating problem, there’s no obligation. 


ENGINEERING COMPANY, 


KOCH 


* 





INC. 


DESIGNERS © MANUFACTURERS @© BUILDERS 


321 WEST DOUGLAS ®@ 


Pittsburgh, Pa. Repr 
D. OD. Foster Co 
412 Peoples Ges Bidg 


Eastern and Export 
10 Rocketeiler Plaze 
New York City 


WICHITA 2, KANSAS 


Koch Internationa! 


Tulse, Okla, Repr 
10 Rue Auber 


Myers-Bagwell Co 


Wight Bidg Paris. France 








Tank Car Quantities 


A laboratory development just a 
few short years ago, SULFAN today 
is a commercial chemical of ever- 
growing importance. This new 
processing tool is now being regu- 
larly shipped to many users in tank 
car quantities. For technical data 
on SULFAN, experimental quanti- 
ties, or other assistance, contact 
any General Chemical office listed 


below. 


ks 


(Chemical 
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BENEFITS You can get 
with} SULFAN| =“ 


Sulfuric 

Anhydride) 
for Sulfonated 
Lube Oil Additives 


and other 














Emulsifying and Demulsifying Agents 





BENEFIT No. 1 | Increase Yields 


Because of the extremely reactive nature of SULFAN, 
higher molecular weight compounds can be sulfonated 
to produce desirable oil soluble sulfonates. Treatment 
with Sulfuric Acid or 20°, Oleum leaves these com- 
pounds unreacted. 








BENEFIT No. 2] Eliminate Waste Acid Problem 


Since water is not formed when SuLFAN is used for 
sulfonation, the waste acid problem inherent in using 
Sulfuric Acid or Oleum is eliminated. 








l BENEFIT No. 3 | Improve Sulfonation Efficiency 


SULFAN has 99.5°/, SOs available for sulfonation reac- 
tions; thus, for many applications SULFAN offers nine 
times as much usable SO; as 100% Sulfuric Acid and 
over three times as much as 20% Oleum. This can 
mean a considerable saving in sulfonation costs. 








| BENEFIT No. 4 | Step Up Processing Efficiency 


The absence of waste acid when using SULFAN permits 
larger batch sizes or more rapid through-put in a sul- 
fonation process. This means that by using SULFAN, 
batch size or through-put can be doubled or tripled 
without increasing the size of the equipment. 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
Offices: Albany © Adanta © Baltimore © Birmingham ¢ Boston « Bridgeport © Buffalo * Charlone 
Chicago * Cleveland ¢ Denver * Detroit ¢ Greenville (Miss.) © Houston © Jacksonville « Kalamazoo 
Los Angeles * Minneapolis ¢* New York ¢ Philadelphia © Pittsburgh ¢ Providence ¢ San Francisco 
Seattle © St. Louss * Yakima (Wash.) © In Wisconsin: General Chemical ¢ ompany, Inc., Milwaukee 
in Coneda: The Nichols Chemical Company, Limited * Montreal * Torente * Vancouver 
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Furfural Refining—texaco DEVELOPMENT CORPORATION 


process is employed to extract unde 


Application hi 
sirable components from petroleum lubricating oil stocks 


and gas oils in order to produce oils of high quality 


Product The raffinate or refined oil product has vreatly 
improved temperature viscosity characteristics and con 
tains all the desirable lubricating 


in the charge stock 


oil components present 


Description —|n operation, the untreated oil is introduced 
into a continuous counter-current extractor at some mid 
point and at a predetermined temperature The tempera 
ture of the furfural which enters near the top of the 
upon the miscibility relation 


oil beine refined. A 


maintained between 


large ly 
furfural and the 


rradient is 


extractor depends 
hip between the 
substantial temperature 


the top and bottom of the external 


tower by indirect 


water coolers. Extraction generally is accomplished by 


pa tie the furfural im dispersed phase downward over 
raschig ring nests through the pre vailing oil phase 
The extraction efficiency can be maintained at a high 
level by the controlled recirculation of the material ex 
tracted. The recirculated extract serves to enrich the fur 
fural phase with the more soluble material and thus to 
displace from solution the last remaining traces of evele 
oil which jolts the Tisittiv oil phase being relined 

The furfural refining unit represented in the accom 
panying flow diagram comprises an extraction or treating 
section, sections for the recovery of furfural from the re 
fined oil and extract solutions respectively, water removal 
facilities, tanks and pumping equipment 


Because of its stability over a wide 


proc ess surge 


range ol operating 
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conditions, furfural lends itself to a variety of methods 
of recovery. 

lFurfural has a high solvent power for those components 
of petroleum which are relatively unstable to oxygen as 
well as other undesirable materials including color bodies. 


resins, carbon-forming constituents and sulfur compounds 


Yields The conditions employed and the 
yields of raffinate obtained depend upon the nature of the 
Data of 


just a few of the many stocks typical of those processed 


operating 
charge stock and the degree of refining desired 


for lubricating oil production ure shown helow 


Commercial Installations forty-four units. In addi 


tion >» units are under construction or being designed 


Crude Source East Texas Fast Texas Oklahoma City 
Intermediate 
Viscosity 


Distillate 


Light Deasphalted 
Grade Neutral Bright Stock 
Distillate Residuum 
Ww ~ — = 
Phy ssvcal Characteristics Charge Oil 
Gra API 283 
L210 Ff 410 
(ar | | ber 007 
KRaffimate 
Gravit API 25 
V iscosit SSI 0.4 
Cart Resid per t 00 
Y 1, perce v 
Dewaxed Raffinate 
ravit API 20.8 
\u ty 210} 3.0 
Viscosity Index on 
Pour Pont, “1 20 
Extract Gravity a0 


S50 





ada dale) 
Absorber 
Tower 


Vent 
‘ 


4 Phenol 
MM Storage 
- t > ane 
Charge 
Stock 


Phenol Extraction— tHE M. w. KELLOGG COMPANY 


Application. The process utilizes liquid-liquid extrac 
tion for improving the viscosity index, color and oxidation 
resistance, and for reducing the carbon and sludge-form 


ing tendencies of lubricating oils 


Description In this process the feed stock flows first 
through a phenol absorber tower to recover the small 
imount of phenol from steam being discharged from the 
plant. The feed is pumped from the absorber to the treat- 
ing tower. Phenol enters at the top tray. Raffinate phase 
leaves the tower top to a surge drum and, after heating, is 
flashed into the evaporator section of the raffinate tower. 
Phenol vapor from this section flows to a condenser and 
storage tank. The raffinate oil flows down to a section in 
which it is steam-stripped free of solvent and withdrawn as 
bottoms to storage. Steam and solvent vapors flow from 
the stripping section to vacuum equipment. 

The extract phase from the bottom of the treating tower 
is pumped through heat exe hange to enter a drying tower, 
in which all water is removed as a phenol-water azeotrope 
This vapor is condensed and enters the phenolic-water 
drum. Dry extract solution is pumped from the bottom of 
the phenol tower to a top evaporator section in which a 
remaining extract 


portion of the phenol is flashed, The 


1054 
r, A4 


solution is pumped from the evaporator section through a 
furnace coil reboiler. Extract oil flows from the evaporator 
section to a steam stripper in which the last traces of 


solvent are removed and then to storage. 


Yields 


and product inspection for several stocks: 


The accompanying table illustrates typical yields 


Deasphalted 
Van Zand 
Residue 


Deasphalted | 
East Texas West Edmond 
Residue SAE 40 Stock | 


vent /Oul Ratio V me 0 
Treating Temperature —} 45 
Raffinate Yield— Volume Perce 
Inspections-Untreated Oil 
Gravit API 
S5U Viseosity @ 2101 
Color ASTM 
Carbon Residue 
Percent 
Dewaxed (Zero Pour 
Raffinate Inspections 
(iravity API 
S5U Viseort 
Color ASTM 
Carbon Residue, Cc 
Percent 


Dewaxed (Zero Pou 


Commercial installations There are a total of 25 


foreigon and domestic units i operation of under con 


struction 
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Rugged pair is wrapped up 
Reactor effluent, rich in free 
hydrogen, is fed into these two 
SwWECo exchangers at over 

900° F, under pressure of 175 
psig. Recycle gas is fed at 
around 40°F; increases more 
than 650 degrees in the 
exchange. These sweco units 
are of chrome steel, welded with 
special rod material to prevent 
failure under such severe 
service. 


EK ffluent-to-charge 


Sweco exchangers 
can take a beating 


Steam generator and 
Naphtha feed 
Steam is generated in two of 


Itsa tough assignment for a heat exc hanger to transfer . these sweco exchangers; i 

5 ; . other four, the naphtha charg 
nearly <2 , 000,000 BT over a temperature range of y to the reactor picks up more 
than 400 dexurees of heat from 
the effluent 


th 


800°. A sweco exchanger train, consisting of 12 shells, 

is doing it in the new Thermofor Catalytic Reformer 

(ren)at General Petroleum Corporation's Torrance refinery. a an 

To withstand the wide variation in temperatures in : =a 6 finish the job 

the first stage of heat transfer, sweco engineered and >, ’ PY, Final stage in the heat-transfer 
. we ‘ is accomplished in this bank 

fabricated exchangers of special high-temperature : of four sweco condensing units 

(The effluent loses a total of 

chrome steel using we Iding rod produc ingg me tal of nearly 800 degrees in passing 

identical analysis to the parent me tal. This required pre through the sweco exchanger 

in these illustrations.) 
cise pre-heat and post-heat treatment of the entire unit 


during the welding operation 
bine shop equipment vears of experience in fabri- 
cating steel and special alloys—personal follow-through 
to meet customers’ exact re quirements and time sched- 
ules—all combine to make sweco a dependable source Send for bulletin showing 


standard sweco exchangers 
for engineering and manufacturing process equipment, warped a 


and giving de tails of our engineering 


no matter hou tough the assignment 
. . and manufacturing services 


GET A SWECO PROPOSAL ON YOUR NEXT JOB 


SWECO 
Southwestern Engineering Corporation 


En rs and Constructor SWECO PRODUCTS 
Manufacturer 
the process i 


Heat Exchangers 
Custom fabrication of 


1800 Santa | Avenue all types of steel and 
pecial alloy vessels for 
JEM 17 the process industries 
Screen Separators 
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Paint, Varnish and Shellac 


CA 


—e 


j 
/ 


al 


Detergents 


fora CHEMICAL 
complete line TROHOL 


, EC ; TROHOL 95 
URFACE CORTING TROHOT 


of high quality 
petroleum chemicals PETROHOL 91 
"ETROHOL 95 
PETROLEUM "ETROHOL 99 
JAYSOI 
ARANOX econdary Butyl Alcohol 
‘ARATONE econdary Butyl Acetate 
tAFLOW Isoy py! Acetate 
tAPOID Acetone 
tADYNE Methy! Ethyl Ketone 
tATA( Dicyclopentadiene py! Ether 
‘ETROHOI Ethyl Ether Tetrapropylene 
Ketone lsopropy! Ether Tripre ene 
Naphthenic Acids t atic Tars 
Ise-Octy! Aleoho! 
me Decy! Alcohol 
Reference Fuels Denatured Ethyl Alcohol Methy 


-Oectyl Aleoho 


Ethy! Ketone 


her 19054 PeTROLFEt 
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Gasoline and Motor Oil (Additives) 


For dependable 
products 

that win 
dependable 
customers... 


specify 


34 successful years of leadership in serving industry 


Products that deliver dependable performance win 
steady, satisfied customers. And where performance 
counts, you can count on Enjay. 

Enjay supplies a complete line of uniform, high 
quality petroleum chemicals to the surface coating, 
chemical and petroleum industries. You are assured 
proved results with every Enjay product. Backed by 34 
years of research, experience and know-how, each is 
designed to meet industry’s most precise specifications 
and characteristics. 

But don’t consider Enjay for your present chemical 
needs alone — Enjay is also ready to assist in develop- 
ing new or improved products through chemistry. 
Present or future, be sure to specify Enjay. 


ENJAY CO.. INC. « 15 West Sist Street, New York 19, WN. Y. 
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Compressor 


Condenser 


Steam 


Propane 
Storage 


Jet Condenser 
And Trap 


Water 


eh aaielel 1a) 


Propane 
Al hela hile: 


OT -Tek-Felalehba-te 
Oil 
Flash 
Drum 


Furnace 


Reduced Crude 


Propane Deasphalting—t: m™. w. Keuocc company 


Application Propane De isphalting is a solvent extrac 


thon proce used to segregate viscous petroleum fractions 
for finishing into evlinder stocks, bright stocks, and avia 
tion lulve lt is now used almost universally to prepare 
these stocks from all except the rare crudes containing 
virtually no asphalt. On Pennsylvania cylinder stocks 
the me proce called Propane Deresining, is used to 
improve the color and carbon residue of the deresined 
oil to be finished as bright stock 
Charge Vacuum reduced crude of appropriate length 
When producing a lubricant of constant viscosity, shorten 
ing the charge stock has the effect of decreasing yield and 
improving color at d carbon residue 
Product Deasphalted oil which, if produced from a 
reduced crude of proper length, is normally of specifica 
tion color and carbon residue after only solvent treating 
ind le wating 
Description A hown in the accompanying flow chart 
the feed is brought to proper extraction temperature by 
exchange with exhaust steam or cooling water and charged 
to the deasphalting towet Liquid propane introduced 
near the bottom of the tower, is contacted counter-cur 
rently with the descending heavy oil. Steam coils near the 
top of the tower, by Imposing a temperature gradient pro 
vide reflux so as to maximize the selectivity of the separa 
tron 

Phe deasphalted oil solution withdrawn overhead, which 
contains most of the propane, is heated under pressure to 
evaporate the solvent, the heat being obtained largely 
from exhaust steam. The last traces of propane are re 
moved by direct contact with steam at low pressure in the 
deasphalted oil stripper 

The asphalt solution from the bottom of the deasphalt 
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ing tower is heated in a furnace, following which propane 


vapors are separated in a pressure flash drum. The final 


stripping is accomplished at low pressure as with 


asphalted oil 


de 


Operating conditions in the deasphalting tower depend 


upon the leneth of the charge stock, desired viscosity of 


deasphalted oil and the sharpness of separation required 


Normally. the top temperature ranges between 110 and 
170 F. and the pressure from 400 to 550 psi. Solvent. oil 


ratios of 5/1 to 13/1 are used and temperature 


are usually between 10 and 35 F. 


Yields Vypical yields are shown in the table: 


Okla 


homa Iraq Le Duc 
Reduced Crude 
\ 
ra \\ 
i 
Deasphalted Onl 


Commercial Installations here are 
U.S. and Canada and 12 foreign units 
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Pennsy! 


eradients 


West 


vamia I} dmond 


Resins 


22 units in 


the 





TRC 
> (Ye 
LP Steam a 
Tower - 
Heating Coils 


Propane 
t Work Drum 


i~d 
Evaporator 


Mm Charge 
Ae 


Propane Decarbonizing—t ™. w. KELLocc company 


gradient are 


Application —-Propane Decarbonizing is a solvent ex- 
traction process used to recover an additional fraction of 
catalytic cracking stock from fuel residua. 

Charge Topped or vacuum reduced crude. Decarboniz 
ing can also be used in conjunction with vis-breaking. 
Product-—Decarbonized and de-metallized oi] and a high- 
grade, straight-run asphalt. Decarbonized oil is a premium 
catalytic cracking stock 

Description—As shown in the accompanying flow chart, 
the feed is reduced in temperature by heat exchange and 
cooling and charged to the decarbonizing tower. Liquid 
propane, introduced near the bottom of the 
contacted counter-currently with the descending heavy oil. 
Steam coils near the top of the tower, by imposing a tem- 
vradient, provide reflux so as to maximize the 


tower, 18 


perature 
selectivity of the separation 

The decarbonized oil solution 
heated under pressure to evaporate solvent, most of the 
heat being obtained 
are removed by direct contact with steam at low pressure 


withdrawn overhead is 


from exhaust steam. The last traces 


in the decarbonized oil stripper 

The asphalt solution from the bottom of the decarbon 
izing tower is heated in a furnace, following which solvent 
The final 
stripping Is accomplished at low pressure as with decar 
honized oil. Flux oil may be blended with the hot asphalt 
before pumping to fuel oil storage, or the uncut fraction 
withdrawn directly for asphalt finishing or vis- 


vapors are separated in a pressure flash drum 


may be 
breaking, 
Operating 
pend upon the le neth of the charge stock, depth of extrac 
tion and the sharpness of separation required. Normally, 
the top temperature 160 and 190 F, 
the pressure from 450 to 600 psi. The solvent ratio and 


conditions in the decarbonizing tower de- 


ranges between and 


uM REFINER 


yr, 1954 PETROI 


Decarbonized 
Oil Stripper 


ie 


Steam 


ooheta 


: | © ghey 
ma Asphalt 
Flash Drum 


{~4 
Evaporator 


’ 
Decarbonized 
Oil 


temperature determined by the selectivity 


requirements, 


Yields—-Typical yields and product p 


below are illustrative only. 


perties shown 


Reduced Crude 
Volume Per 
Ciravit API 
Conrada Car 

Percent 
U at 210k 
Shs at 2101 
Si()e-free ash 
Metals, ppm 
snadium 
Nickel 
Iro 
Copper 
Decarbonized Oil 


Commercial installations At present, five Propane De 
carbonizing units with a total capacity of 63,000 barrels 
per day are in operation. Others are being engineered 
or planned. In addition, several Propane Deasphalting 
units are employed in decarbonizing operations on a part 
time basis. 
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The new $25 million-plus plant at La Platte, 


Nebraska, built for Allied Chemical & Dye 
Corporation, America’s leading producer of 
nitrogen for agriculture and industry. First 
of its kind in this great feed-producing area, 
plant will use natural gas to produce 75,000 
tons of ammonia annually, most of which will 
be used to make 110,000 tons of urea a year. 


CATALYTIC ON-TIME...ON-BUDGET SERVICES 


for the chemical, petrochemical and oil refining industries + Project 
Analysis « Process Design « Economic Studies « Engineering « Procurement 
¢ Construction + Plant Operation 


For more data on advertised products use Readers’ Service Cards, last page uM REFINER 





“THANK YOU, 
CATALYTIC, 


For a big job done on time 
and well.” 


We at Catalytic are proud of 
our performance in this major 
construction facility. Catalytic’s 
on-time, on-budget record in 


the fields it serves is a highly 
regarded asset. It permits clients 
to plan closely on production 
and sales—on which, of course, 
profit expectations can be based. 


, | drogen TY. VevtstOn 


40 wrcrOoR eterer 


Sew Your 6." ¥ 


June 23, 1954 


Mr. T. Ellwood Webster, President 
Catalyti Sonstruction Company 
525 Walnut Street 

Philadelphia 2, Pa 


Dear Mr. Webster 


Congratulations on your completion of 
the ammonia-urea plant you built for us at Omaha, 
Nebraska, well ahead of the time schedule and comfort- 
ably within our cost estimates. It was a big, complicated 
job, involving some of our new process developments never 
before incorporated in a commercial plant. Pew craftemen 
were available familiar with the type of construction re- 
quired, which was new to the Omaha area. In spite of these 
and other difficulties, it was altogether a fine perforn- 
ance and your organization is entitled to commendation for 
it. 


Best personal regards. 
Sincepely yours 
= on 
“Mugoh® 


,emer 
President 


CATALYTIC 


CONSTRUCTION COMPANY 


1528 Walnui Street, Philadelphia 2, Pennsylvania 


In Canada: Catalytic Construction of Canada, Limited: Sarnia, Ontario 


PerTroLeuUM REFINE 





~—-—[(}-(~-- 


Som pressors 


~~ —{}-{}a-—-4 
pa 


Warm Solution 


. 
| 
. Tank 
] 
! 


Condenser 1: Condenser Cooler 
ro & 

) Low Temp | 
Propane 
Storage 

fall 


2High Temp A 
Propane 


% e 
fl 9 STE 
/ ‘ 


Le = Tt "“Siaan’ gs 


» 4 


C}-~_) 

Jt 
Wax Bearing ~ 
Oil -— 


Evaporators 


- henna 


y! had pperi 
= ; Propane + 
Solution Steam Evaporator 
Diss ea) Ls 
ey ' 
’ * Steam Oy Wax 


‘A 

' 
4 ee 
4 


=r ' 1 Stripper 
J a i 
$ 
Dewaxed 
Oil 


Propane Dewaxing—t# ™. w. KELLOGG COMPANY 


Application lhe process is applied to dewaxing lube 
oil stocks. These units have also been applied to the Pro 
pane De-Oiling Process, where propane is used to remove 
oil from crude waxes produced in the dewaxing process 
Charge oils ranging from paraffin distillates of 
to cylinder stock of 250 SUS at 210 I 
viscosity have been handled 


Product Zero or lower pour test oils with exceptionally 
low cloud points as well as waxes of low oil content 


Charge 


70 SUS at 100 | 


Description Oil and propane are continuously charged 
through a heater which insures that all wax erystals are 
dissolved. The charge solution, after being held briefly 
in the warm solution tank, enters one of two parallel 
chillers in which its temperature is reduced at a con 
trolled rate to filtering temperature by evaporation ol 
During chilling, wax erystals form and remain 
suspended in the propane-oil solution. The chilled slurry 
is charged to one or more continuous rotary filters via a 
filter feed tank. The wax cake on the filter is washed with 
after which it is discharged 


iu opane 


cold propane to free it of oil 


to the wax recovery svstem, The filtrate, which comprises 
the wax-free oil together with most of the solvent and 


wash propane, is processed in a similar recovery system 


In brief, the product recovery systems comprise steam 
heated evaporators operated under suflicient pressure that 
the vaporized propane can be condensed for re-use with 
plant cooling followed by direct steam strippers 
held at atmospheric pressure. Only the traces of propane 
plus that vaporized during the 


water, 


removed in the strippers, 
chilling operation, require compression 


Solvent Refining 


The simplicity and economy of the process result largely 
from the fact that a single fluid 
serves as solvent, as diluent, as refrigerant and (in vapor 
form) as blanketing gas and filter blow-back. In dewax- 


ing oils of varying viscosities, the only solvent adjust- 


ordinary propane 


ment required is the ratio of propane to oil, By merely 
lowering the pressure of the charge oil-solvent mixture 
evaporation of solvent occurs with consequent refrigerat- 
ing eflect 

Vields The following table 


tions on four lubricating stocks: 


vives the vields and Inspect 


Propane 
Deasphalted 
Phenol Propane Propane 
Treated Phenol Deasphalted Deasphalted 
1S Percent Treated Phenol Phenol 
bE. Texas E. Texas Treated Treated 
Reduced Heavy W. Edmond = Obla. City 
Crade Distillate SAE 70 Stock SAE 40 Stock 


P ¢ r t we oN wn) 
I ring n 5 0 
Dewaxed ( 85.5 


laspections Wary Oil 
API Grav 


Colo 
Car 
Vas 
Dewaxed Oil 
API Gravit 
\ 


Commercial Installations There are domestic 


and four foreign units in operation. 
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Propane Fractionation—t: m. w. keiLocc company 


Application Propane Fractionation is a development of 
propane deasphalting in whic h two or more erades of raw 
lube stock are segre rated by liquid propane extraction, 
Charge Selected long vacuum residua containing both 
bright-stock and heavy neutral fractions 
Product Raw heavy neutral and bright stock of dis 
tinetly lighter color, lower carbon residue, and higher 
index than corresponding fractions from vac 
Asphalt equivalent to that obtained in 


propane deasphalting is also produced 


viscosily 


uum distillation 


Description Oil to be fractionated is charged to the 
primary tower and countercurrently extracted with liquid 
propane. Steam coils installed in the tower heat the solu 
tion to a temperature such that only the heavy neutral is 
dissolved in the light phase and taken off overhead, The 
bottoms product contains oil to be subsequently recovered 
ind asphalt 

Primary tower overhead flows in series through two 
evaporators in which the bulk of the propane is removed 
at high pressure and returned to the process without 
compression, After the evaporators, final traces are re 
moved from the neutral product in a steam stripper 

Bottoms from. the primary tower are passed to the 
secondary fractionation tower, where at lower temperature 
and pressure, propane countercurrently extracts the raw 
bright stock from the asphalt. Operation of the tower is 
similar to that of the primary fractionator just described 
Phe oil-propane solution is removed from the top of the 
tower and passed through two evaporators and a stripper 
to separate the product from the propane, which is re- 
turned to the system. 
wu REFINER 
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Bottoms from the secondary fractionator are passed 
first to a furnace and then to a flash drum in which the 


bulk of 


mainder of the propane is removed from the asphalt by 


the propane is vaporized and separated, Re 


steam stripping. 

A third fractionation section, designed to operate at a 
still lower extraction temperature, may be added to the 
above system to increase the melting point of the final 
asphalt product and recover a high viscosity “resin” 
fraction if this is desirable 


Yields 


fractionation, } 


(Comparison of vacuum distillation and propane 


Medium Neut. Cylinder Stock Residue 


Vacuum Distillation 
eld Percent on ( 


Propane Fractionation 
Yield Perce ('r 


Weight 
r Pt 
R&h)'l 


Commercial Installations At the present time there is 
one commercial propane fractionation plant in operation 
producing two conventional lubricant grades. In addition 
three propane deresining units refractionate bottoms 
(below bright stock ) 
resin cuts. 


into two or more high viscosity 
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for high octanes and 
high yields at low cost 


Simplicity is the keystone of Catforming. Why? 
Because simplicity takes the high cost out of 
high octanes and high yields. 

Simplicity speeds construction of Atlantic 
Catforming units—saving you money and time. 

Simplicity makes operation of these units 
easy—saving you money on operating costs 
and manpower as well 

Simplicity means efficiency — Catforming 
cuts out intermediate steps in processing feed 
stocks, gives you high octane gasoline ready 


ATLANTIC It’s the Catalyst 


For more data on advertised products, use Readers’ Service Cards, last page 


for immediate blending—and distribution. 

Simplicity goes all the way with Catforming, 
including the licensing agreement—you'll find 
it well worth looking into. Remember, the 
performance of Catforming units has been 
proved in highly successful commercial opera- 
tions in many areas. Write, wire or phone for 
detailed information — ask for our brochure, 
“CATFORMING.” The Atlantic Refining Com- 
pany, Resecrch and Development Dept., 
P. O. Box 8138, Philadelphia 1, Pa. 


that counts 
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Reg. U. S. Pat. Off 


A Combination of Products and Services 
of Established Reputation and Value 








1. Alkylation 
Contactor 


Provides high octane and rerun 
yield with either H:SO« or HF 
catalyst. Features high internal iso- 
butane circulation, large cooling ca- 
pacity at low MTD and cooling by 
water or refrigeration. 

Built in a number of sizes up toa 
volumetric capacity of 8900 gal- 
lons with an internal circulating 
rate of 50,000 GPM and containing 
6700 square feet of cooling surface 
with an overall service heat trans- 
fer rate of 60 BTU per square foot 
per hour per degree Fahrenheit 


MTD. 


EQUIPMENT 


2. General Purpose 
Contactor . . . Horizontal 


Provides any degree of mixing 
short of homogenization. Adapt- 
able to any mixing problem where 
one or more of the components is a 
liquid. Mixes liquids with liquids on 
liquids with solids. Built in a great 
range of sizes all the way from 
small pilot scale machines having a 
volumetric capacity of only 300 ce 
and an internal circulation rate of 
25 GPM, up to commercial ma- 
chines having a volumetric capacity 
of 60 gallons and an internal cir- 
culation rate of 9000 GPM. 

Furnished with internal tube 
bundle for heating or cooling if 
required, 


3. High Dispersion 
Contactor .. . Vertical 


Recommended for either batch or 
continuous mixing of liquids with 
liquids or liquids with solids where 
large heat input or removal is si- 
multaneously required. Widely used 
for making soaps and greases with 
very short time cycles and great 
uniformity of product. Heating me- 
dium is circulated through both the 
double walled circulating tube and 
the jacket and the product mix is 
circulated at high velocity on the 
other side of these surfaces. Built 
in volumetric capacities 100, 400, 
1000, 2000, 3000 and 6000 pounds. 
See Page »77 for full details. 


4. Double Stirrer Process Kettle 


For exceptionally good mixing of more viscous fluids 
through the use of two counter-rotating assemblies 
each provided with efficient axial flow type impeller 
blades. The outer rotative assembly carries blades for 
completely scraping the interior wall of the kettle. 
The complete interior of the vessel is machine bored 
to insure true form and uniform smoothness for most 
effective scraping action. Heating jacket is provided 
on the outer shell 


Built in sizes of 400, 1000, 3000, 8000, 15,000 and 


22,500 pounds capacity. 





1. Effluent Refrigeration Alkylation Process 


An improvement in the sulfuric acid alkylation proc- 
ess whereby the total hydro-carbon effluent from the 
settler is reduced in pressure and utilized as the re- 
frigerant in the cooling elements of the reactor. Vapors 
thus evolved from the effluent, principally isobutane, 
are compressed, condensed, evaporatively cooled and 
returned to the reactor. This effluent refrigeration 
recycle provides six volumes of isobutane per volume 
of olefin in addition to whatever isobutane is avail 
able from fractionation. No isobutane is permitted to 
vaporize from the reaction zone where isobutane is 
most needed. See page 200 for complete details and 


Tiow heet. 
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5. Flash Evaporator 

A very efficient device for removing volatiles from 
liquids. Used for the dehydration of lubricating oils 
and sulfonates, the restoring of electrical oils to high 
dielectric, deodorization of oils and waxes and con 
tacting of liquids with gases. 

Heated feed is atomized from the periphery of a 
specially designed rotor into a vacuum or into an 
atmosphere of the gas to be contacted. Product liquid 
is removed either by an outside pump or by a cen- 
trifugal pump mounted in the evaporator on the same 
shaft with the rotor. 

Zuilt in sizes of 3’, 4, 6’ and 8 diameter, having 
nominal capacities of 30, 75, 150 and 300 GPM when 
dehydrating lube oils to brightness. 


SSES— 


2. Stratco Hot Lube Treating Process 

A continuous process for treating lubricating dis- 
tillates or other oils by contacting with sulfuric acid 
at controlled elevated temperature and immediately 
thereafter separating the sludge, then neutralizing 
and steam-water washing. Compared to conventional 
agitator treatment, this process reduces both acid 
consumption and oil losses by 50% to 70% and pro- 
duces a fluid, easily pumped sludge. Modifications of 
this process make it ideal for the manufacture of oil 
soluble sulfonates and white oils. 


more data on advertised products, use Readers’ Service Cards, last page 





$02 Extraction— STONE & WEBSTER ENGINEERING CORPORATION— 


BADGER PROCESS 


extraction process is used to re 


Application [he SO 


move aromatic hydrocarbons and sulfur bearing com 


pound ire ina naphthenic hydrocarbons lo 


m parallini 


produce hieh quality rallinat products The process can 
tlso be 
Charge Ili 


n iphth 


used to recover high purity aromatics 


fraction range in boiling point from 


and catalytic reformates through kerosene, gas oils 


cl icking 


modifications in design 


from catalytic ind hieh and medium 


Minor 
operation for a w ice 
extraction of the 


evel oil 
lubricating oil 
blocked-in 
Product |! 


may rve 


pe rmit 
stocks 


hydro arbons 


variety of charge 
iromats 
two purposes; the quality of the remaining oil 


may be upgraded or the aromatic fraction may be the 
le ired product 

Description Jl diagram illustrates the 
flow ina plant designed for handling stocks ranging 
light naphthas to light lube oil distillates 


The charge stock is pumped through a coalescer for the 


act OTP any ing 
from 


removal of tree water and then through a dryer The 
charge oil is next cooled by heat exchange with raflinate 
It is then 


introduced into the lower section of the packed extraction 


solution and further by refrigeration with SO. 


towel 

In the extraction tower, the charge oil is conta ted with 
chilled liquid sulfur dioxide and is separated into a refined 
oil phase and an extract phase he latter contains most 
of the SO, used for the 


leaves the extraction tower 


extraction. The raflinate phase 
at the top, while the extract 
phase accumulates in the base section Both phases are 
pumped into their respective solvent recovery sections in 
which the SO 


of evaporators 


contained in the oil is removed in a series 
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DIVISION 


The process consumes liquid sulfur dioxide at the rate 
of about O.15-pound per barrel of charge. This loss is due 
lo leakage, venting of the condensers and incomplete re- 
removed 


covery from the products and from the water 


in the drying tower 
Operating Conditions 
k. to 60 FF. are used, the lower temperatures for plat 


formate and 


| xtraction temperatures ol 20 


kerosenes and the higher temperatures for 
point stocks. The high selectivity of SO, per- 
mits the use of a very low SQ. treat, 0.62 to 
coupled with a low number of ex 


traction stages, usually 2-5 


Yields Hich 


extracted from platformates with simultaneous individual 


hi rh pour 
| fw. vol 
percent of the charge, 
purity benzene, toluene and xylenes are 
iromatic recoveries greater than 97 percent 

Lamp oils are improved to a smoke point of 30-40 with 
removal of 75-90 percent of the original sulfur and 85-95 
original aromatics 


percent of the present in the feed 


Raffinate yields vary from 75-90 percent by volume 
Treatment of gas oils produces raflinates containing 5 
percent or less of aromatics and extracts of an aromaticity 
of 70-80 percent. The process produces premium quality 
diese] fuels from straight run or cracked stocks. The treat 
catalytic cracking cycle stock reduces the coke 
laydown in subsequent cracking by 50 percent or more 


ment of 
Commercial Installations lhe total installed charge 
capacity of SO, extraction plants in the U. S. A. and 
foreign countries is about 200,000 barrels per day. Plants 
for .a total charge capacity of 114,000 barrels per day 
have been built by the Badger Process Division of Stone 
& Webster Engineering Corporation. 
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Solvent Dewaxing—txaco DEVELOPMENT CORPORATION 


The process is used for the removal of wax 


Application 


from lubricating oil stocks. 


Either distillate or residual stocks of practically 


Charge 


any viscosity in the raw or refined state from any crude 


source can be dewaxed. 


Product 


within a few degrees of the dewaxing temperature. 


Dewaxed oils with pour points equal to or 


Description — The accompanying flow diagram shows the 
flow through the unit. In operation, the dilution solvent is 
introduced into the wax-bearing oil stream in such amounts 
at selected points in the chilling cycle as to insure a wax 
crystal structure and liquid viscosity most suitable for 
filtration 

The chilled charge mixture flows from the double pipe 
chillers through a filter feed tank to drum-type vacuum 
filters in which compartmentized, cloth covered drums 
rotate, half submerged in enclosed filter cases. A wax-free 
oil filtrate solution is drawn through the filter cloth to fil 
trate tanks in which the vacuum, which induces filtration, 
is maintained. The wax cake deposited upon the drum 
during filtration is washed with cold solvent as it emerges 
from the liquid level in the filter. Just before each of the 
filter drum compartments reaches the wax deflector, flue 
gas at low pressure is admitted through a blow-back con 
nection to the underneath side of the filter cloth. The bond 
between wax and cloth is broken and the washed wax 


falls into the wax discharge compartment Controllers in 
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the flue gas piping maintain an atmospheric pressure in 
the filter hood. 

The filtrate from the filtrate receiver is pumped through 
the double pipe exchangers to evaporators for recovery of 
the solvent. Heat for evaporating the solvent from the 
dewaxed oil solution and the wax mix may be supplied by 
either steam or fire heaters 

The solvent employed generally consists of a mixture 
of methyl ethyl ketone and an aromatic solvent (benzol, 
toluene or a mixture of the two). Because of its relatively 
low boiling point, the solvent can readily be recovered 
from the dewaxed oil and wax solutions in simple evapo 
rating equipment for continuous re-use, 


Operating Conditions Dilution solvent dosages vary 
from a solvent-to-oil ratio of 1.0:1 to as much as 4.0:1 
depending upon the nature and viscosity of the charge 


stock. The 


the desired pour point of the dewaxed oil and is equal to 


tempeiature for dewaxing is dependent upon 


or only a few devrees below the pour point. Low pressures 


exist throughout the process 


Yields The yields of dewaxed oil are dependent upon 
the wax content of the charge stock. Practically complete 
separation of oil from wax is obtained by the use of the 
cold displacement wash applied on the filter 


Commercial Installations —-The first commercial unit 
was installed in 1927 and in the intervening time, 65 units 
have been installed. Four additional units are under con 
tract for construction 
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a (-M mele) diate mel 
the future- 


of CHASE 


Antimonial Admiralty 
Heat Exchanger Tubes 


He’s only one of dozens of men 
that examine Chase Heat 
Exchanger Tubes. He’s looking 
for interior surface defects. In 
addition, Chase tubes must pass 
expansion tests, flattening tests, 
hydrostatic tests and many others. 


We make the tests so difficult 

to meet that you can be sure 
that Chase Antimonial 
Admiralty Heat Exchanger Tubes 
are a quality product. Our 
modern laboratories, extensive 
field tests and years of 
experience team up to make it 
worth while for you to call 
Chase when you need Heat 


Exchanger Tubes. 


CHASE WAREHOUSE STOCKS: Houston,* Los Angeles, 
New Orleans, Tulsa** 
*Handled by Standard Brass & Mfg. Co 
" *Handled by Vinson Supply Co 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION The Nation's Headquarters for Brass & Copper 

Albany Chicago Uenver Kansas City Mo. Newark Pittsburgh Sen Francisco 
Atianta Cncinnat: Detroit (os Angeles New Orieans Providence Seattle 
Baltimore § Cleveland = Houston M Wwaukee New York Rochester! Waterbury 


Besten Oalias ind anapols M.aneapohs Philadeipha St. Lowis ( tsales office only 
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PARSONS 


Parsons’ leadership in engineering and construction of 
plants for recovering sulfur from natural or refinery gases 
is evidenced by contracts for four new plants in the past 
few months. These plants are for Shell Oil Company of 
Canada, Sinclair Refining Company, Hancock Oil Company, 
and Jefferson Lake Sulphur Company. 

The capacity of Parsons-built sulfur recovery facilities in 
the United States exceeds that of all other acid gas 
plants combined. 

A further example of Parsons’ experience and know-how 
is the present development of a new process for recover- 
ing sulfur from low grade native ores. 





+ Union Oil, Wilmington, California - Jefferson Lake Sulphur, Manderson, - Consolidated Chemical, Baytown, Texas 


- Hancock Chemical, Wilmington, California a . Gulf Oil, Port Arthur, Texas 

« Hancock Oil, Long Beach, California + Columbian Carbon, Seminole, Texas . Consolidated Chemical, Baton Rouge, 
. Wilshire Oil, Norwalk, California + Phillips Chemical, Goldsmith, Texas Louisiana 

. Shell Oil, Jumping Pound, Alberta, - Phillips Chemical, Crone, Texas . Westvaco Chemical, $. Charleston, 


Canada . Shell Chemical, Houston, Texas W. Virginia 


. Seaboard Oil, Silvertip, Wyoming . Sinclair Refining, Houston, Texas . Sinclair Refining, Marcus Hook, Pennsylvania 


THE RALPH M. PARSONS COMPANY 


Engineers ¢ Constructors 
617 South Olive Street, Los Angeles 14, California 
NEW YORK © TULSA © WASHINGTON. D.C. © ANKARA ® BAGHDAD © KARACHI 
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Wax Fractionation—tExaco DEVELOPMENT CORPORATION 


The process 1s ope rated for the production 


Application 
of wax of low oil content 
Product Crystalline and micro-crystalline waxes with 
melting potnts depending upon the nature of the charge 
stock can be produced by this process. Crystalline waxes 
which consistently show oil contents by ASTM analysis that 
ire below 0.9 percent can be produced Depending upon 
the source of the raw waxy concentrate, finished micro 
crystalline waxes can be produced which, without additives 
of any kind, have melting points as high as 200 F. and 
; iis low as one 


isphalt penetrations at iit 


Descriptions he process employs in operating tech 
rhicpuse involving the crystallization of wax or a selected 
portion of the wax contained in a waxy concentrate in the 
presence of a substantial amount of solvent, added to the 
charge stock before any of the wax is crystallized. The 
sep) irated from the liquid phase by filtration at 


suitable for the 


solid wit Is 
1 temperature desired degree of fra 
thonation 
Pypical of the combined operation of the Solvent De 
waxing and Wax Fractionation process is a case in which 
low pour point dewaxed oil and wax of low oil content 
we produced concurrently. In the operation, a mixture of 
the wax-bearing charge stock with a substantial amount 
of solvent is chilled in double pipe scraped surface chilling 


equipment lo a temypn rature suitable for the production ol 
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dewaxed oil of the desired pour point. The mixture is then 
filtered and the oil-bearing solution in the wax cake is 
washed continuously from the wax by displacement with 
cold solvent. The wax cake is continuously discharged 
from the primary filters and heated until the wax is totally 
dissolved in the solvent. Additional warm solvent is blended 
with the wax cake solution and the mixture cooled in 
double pipe scraped surface equipment to a predetermined 
temperature necessary to crystallize the desired wax frac 
tions and obtain the proper quality of wax. The recrystal 
lized wix Is then continuously separated by means of a 
second filter on which the wax receives a final wash. The 
wax cake from this filter is pumped to the solvent recovery 
system from which the solvent-free product wax of low oil 
The filtrate from the secondary filter 
containing a small amount of oil and undesirable soluble 


content is recove red 


wax fractions ts pumped to the solvent recovery system 
from which the “soft” wax is delivered to storage tanks 
Over all solvent dosa res for a combined dewaxing and 
Vax tractionation operation vary from a_solvent-to-oil 
ratio of approximately 3.5:1 for low viscosity lubricating 
oil distillate stocks to 9.0:1 or more for viscous residual 
stocks 
Commercial Installations Twenty-nine commercial 
installations employ the Wax Fractionation process in the 
production of high quality waxes. Two additional units are 
under contract for construction 
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Wax Manufacturing—txaco pevetopment corPoRATION 


Application The process is operated for the production 


of oil-free wax 


Product A full range of waxes with melting points from 
below 120 to above 170 | 
the charge stock, can be produced Crystalline waxes con 


ASTM analysis that are 


ind with certain types of crystalline 


; depending upon the nature of 


sistently show oil contents by 
below 0.3 percent 


waxes below 0.] pe reent 


Description | 1i: process 1s characterized by an operat 
ing technique involving the crystallization of wax or a 
selected portion of the wax contained in the petroleum 
oil or waxy concentrate by first cooling in the absence of 
solvent or in the presence of a limited and carefully con 
trolled amount of solvent; then adding solvent in small 
increments until all of the desired wax Ly pes have crystal 
lized. Sufficient cold solvent is then added to the cooled 
waxy slurry to permit separation of the solid wax from 


the liquid phase by filtration 

lypical of the combined operation of the Solvent De 
waxing and Wax Manufacturing process is a case in which 
low pour point dewaxed oil and wax, that for practical 
purposes is oil-free, are produced concurrently In this 
operation, the wax bearing charge stock is cooled without 
dilution solvent. After the wax has started crystallizing, 
i small amount of solvent is added; chilling of the mix 
is continued and as more wax crystallizes, small proportions 
When the temperature 


of solvent are added as necessary 


1O5d 


required for the production of 0 F. pour point dewaxed oil 
is reached, a final amount of solvent is added to bring the 
mixture to the proper filtering viscosity. The mixture is 
then filtered and oil in the wax cake is washed continuously 
from the wax by displacement with cold solvent. The total 
wax cake is continuously removed from the filter and ad 
ditional solvent mixed or repulped with the wax slurry at 
a temperature necessary to retain any remaining oil and 
low melting porn undesirable wax fractions in solution 
Phe repulped slurry is then continuously filtered on a 
second filter on which the final wax is again washed. The 
cake from this filter is pumped to the solvent recovery 
system from which an oil-free product wax is delivered 
to storage. The filtrate from the secondary filter containing 
a small amount ol oil and undesi ible soluble wax frac 
tions is transferred to the solvent recovery equipment from 
which the “soft” 
covered solvent is continuously returned to the system for 


waxes are delivered to storage The re 


re’-tist 

Over-all solvent dosages for both the dewaxing and wax 
manulacturing operations vary from a solvent-to-oil ratio 
of approximately 2.5:1 for low viscosity distillates to 7.0:1 
for viscous stocks containing micro-crystalline waxes. 


Commercial Installations Six installations of the Wax 
Manufacturing process have been made for the production 
of high quality waxes. One additional unit is under con 
tract for construction 
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PHILLIPS 66 
DIFFERENTIAL 
REFRACTOMETER 


. provides continuous, reliable analytical 
data for automatic adjustment of process or 
blending controls. 


@ Increases output 


@ Improves quality 


@ Cuts operating expense 


The Phillips 66 Differential Refractometer 
keeps controls adjusted automatically. You 
can get reliable indications of changes in index 
of refraction to 0.00001 unit or better. Sensi- 
tive analytical controls . . . with minimum 
time lag . . . make immediate adjustments to 
insure uniform quality levels. Specified purity, 
uniformity and maximum output are main- 
tained automatically. The Refractometer may 
be situated outdoors or inside the plant con- 
trol room. 

Phillips Petroleum Company’s broad expe- 
rience in sampling procedure and automatic 
control application is at your service through 








our Instruments Sales Division. 


INSTRUMENTS SALES DIVISION 
PHILLIPS PETROLEUM COMPANY 


Bartlesville, Oklahoma 


PerroLeumM REEINER 





Prevailing wins 
draft 
FLOW. 


placing the one louvered face of the Single-Flow 


my of one induced 
“MARLEY SINGLE- 


P wind is put to work by 


cooling 


towes = 
ae 


Instead, 


to utilize this source of natural cooling potential. 
Results: a high degree of atmospheric cooling 
that gives performance a substantial lift... a 
real power saving in day-to-day operation ... a 
comfortable margin of safety in the event of 
power failure. 

These are not theoretical advantages; they 
are facts obtained from tests in 
many plants in the Southwest and 


Winds of 10 to 15 


mph will operate a high Single- 


other areas. 


Flow at near half design load with 


fans off, and near design load with 


LINER 


ETROLEUM RI 


For mor 


fans at half speed. This means positive operating 
economy that every plant is seeking. 

Another advantage of the Single-Flow is that 
with its one open side properly positioned, pre- 
vailing winds can not cause recirculation of warm, 
moist air, That is why Marley places no 7-mile- 
per-hour test restriction on the Single-Flow, but 
permits you to test your tower realistically under: 
existing local conditions. 
complete information on the many ad- 

vantages of this unique tower 
offered only by Marley, write 
today for Marley's 
latest catalog on 
cross-flow cog 


for Bul- 


towers. Ag 








Founder-member of the Cooling Tower Institute 


The Marley Company 


Kansas City, Missouri 
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Doctor Sweetening— te wummus company 


Application 
lime solvents ind kerosine by converting mercaptlans to 


disulfides 


The process is employed to sweeten gaso 


Sour hydrocarbon stocks including gasoline, 


Charge 
solvents and kerosine 
Description —Doctor sweetening, one of the oldest proc- 


esses for sweetening gasoline, solvents and kerosine, con 


verts mercaptans to disulfides using sodium plumbite and 


ulfur 


NaOH 


RSSKR 


The PbS is converted hack to Na 


in causti soda 


PbO. by air blowing 


OH N ’ PH) N ae 


In this process sulfur and caustic soda are consumed 
In addition, some PbO is mechanically lost and some must 
he added to replace solution discarded because of the ac 
cumulation of sodium sulfate and sodium salts of cresols 
and aliphatic acids 

In this unit, a slipstream from the charge stream passes 
through 


along with regenerated doctor 


ulfur pots, and rejoins the main charge stream 


solution and regeneration 
air at the bottom of the No. | doctor mixer The sour 
solution ind re renerated doctor solution 


charge sulfur 


eelemae). | 


REGENERAT 


No 
SEPARATOR 


Treating 


ire intimately mixed in the No. | doctor mixer Air is 
vented from the top of this mixer, and the treated charge 
plus doctor solution flow out through a side nozzle to the 


No | doctor separator 


The hydrocarbon stream leaving this separator is com 
bined with second stage doctor solution and mixed in the 
No. 2 doctor mixer, and then enters the No. 2 doctor sep 
arator where most of the doctor solution and lead sulfide 


formed in the sweetening reaction settle out 


The sweetened stock 
cooled in the product cooler and passes through the coa 


leaving the No. 2 separator is 


lescer where residual doctor solution and lead sulfide are 
Doctor solution from the No. | 
normally circulated through the doctor heater and regen 


removed separator ts 


erator, combined with the regeneration air, and delivered 


hack to the No. | mixer. 


Doctor solution from the No. 2 doctor separator is not 
returned directly to the No. 2 mixer. Periodically 


this solution is pumped forward to the No, | mixer and 


mally 


replaced with fresh doctor solution from storage When 
this is done an equal volume of spent solution from the 
No. | separator is discarded 


Doctor solution is continuously circulated from the bot 
tom of the a nozzle located in the side of 
the regenerator by means of the doctor pump This cireu 


regenerator to 


lation prevents lead sulfide from settling out in the re 


reneratotl 


OALESCER 


NO 2 
SEPARATOR 


DOCTOR SWEET 
PROOUCT 





{ GASOLINE 
\ SETTLER 


TOWER 


TREATING 


{ CAUSTIC 


SETTLER 


COALESCER 


MERCAPSOL 


= 


RAW TREATED 
GASOLINE 


GASOLINE 


REGENERATEL 
MERCAPSOL 


MERCAPTANS 
AND STEAM 


TANK 


REGENERATOR 


Mercapsol Treating—te pure on company 


Application —Thie Mercapsol treating process removes 
mercaptan sulfur compounds from gasoline thereby pro 
viding a method for meeting sulfur and odor specifica 


tions and for improving the lead susceptibility 


Charge Mercapsol treating is especially attractive for 
use on straight run, thermally cracked or thermally re- 
frequently very difficult to 


formed gasolines which are 


treat by other methods 
Product—[1 most cases a reduction in mereaptan sulfur 
content of 95 to 99 percent can be accomplished conven 
iently, and many gasolines can be extracted to doctor 
swectness directly. In almost any case the use of a suitable 
gum inhibitor after Mercapsol treating will result in a 
doctor sweet product since merc aptans are actually re 
moved from the gasoline instead of being converted to 
disulfides or other sulfur compounds, the product con 
tains less total sulfur than the charge, and the process 
thus aids very materially in meeting sulfur specifications 
Also by 
provement in the tetraethyl lead susceptibility of the gaso 
line is effected, and considerable savings in lead costs can 
he realized. This is one of the principal advantages of the 


The improved gum inhibitor susceptibility of the 


virtue of this decrease in sulfur content an im 


process 
treated gasoline is an additional benefit 
Description The operation of the process is illustrated 
by the flow diagram. Gasoline is treated in the liquid phase 
it ambient temperatures Hydrogen sulfide and other 
icidie substances, which would otherwise build up in the 
permanent treating solution. are first removed by contact 


with low strength caustic solution. The gasoline from this 


step passes through a coalescer whose function is to re 
move any aqueous phase which would contain sodium sul- 
fide and other salts. The gasoline then enters the treating 
tower near the bottom, where it is intimately contacted 
counter-currently by the descending continuous phase of 
Mercapsol solution which effectively extracts the mercap- 
tans. From the lop of the treating tower the treated gaso 
line flows through a settler and a coaleseer for clarifica- 
tion and on to inhibiting and storage 

Spent Mercapsol solution containing the extracted mer 
captans is withdrawn from the bottom of the treating tower 
into a settler from which the gasoline that separates can 
return by density difference to the tower. The treating solu 
tion as it then flows from the Merecapsol settler contains 
a small amount of dissoived gasoline which is recovered 
and returned to the treating tower. Recovery of the dis- 
solved gasoline is accomplished in a small stripper by the 
use of a small amount of steam which is sufficient for this 
hut not enough to strip mue h of the mercaplan 
present. The Mercapsol is then steam stripped of mercap 
tans in the regenerating tower, and after cooling is stored 
in the regenerated Mereapsol tank from which it is pumped 
to the lop of the treatinng tower to repeat the cycle. 

The Mereapsol treating solution is an aqueous solution 
of sodium hydroxide containing salts of certain acid oils 


as solubility promoters for mercaptans, With 


which act 
proper precautions against contamination and loss the 


solution may be used indefinitels 


Commercial Installations Mercapsol treating is cur- 


rently being used in two plants of The Pure Oil Company 


Treating 23° 
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These Advantages of Key-Kast Fittings 

Can Mean Improved Piping Performance 

for You. 

@ Greater wall thickness throughout—for in 
creased structural strength 

@ Extra thickness in critical areas — for greater 
allowance agains! erosion 


as 
(l 


®@ Lower unit cost 

@ Meet A.S.M.E. and A.S.A. Codes i 8% 
© Rigid testing and inspection to meet high stand == AS. 
ards of quolity ~ in important part of Imperial Oil Company's re- 
at Edmonton, Alberta, Canada, is this fluid 
“catalytic cracking unit, with a capacity of 7,600 bar- 
+ rels a day. It supplies feed-stock for the growing 
~. petrochemical industry and for Imperial’s Calgary 
alkylation plant, where high-octane aviation gaso- 

line is produced. 


$ 


This modern cat cracker is a unit of one of several 
Imperial refineries served by KEY-KAST Alloy Steel 
Welding Fittings and/or Flanges. KEY-KAST Fittings 
and Flanges are available in every shape, size and 
schedule, in low and intermediate alloys and various 
stainless steels. 





WRITE FOR BULLETIN K-1 


Since 1916...manufacturers and developers @& 
‘products for high temperatures and pressur@ 


DISTRICT OFFICES: NEW YORK © CLEVELAND 
CHICAGO «+ TULSA « HOUSTON « LOS ANGELES 
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Y 


A? 


MONOETHANOLAMINE 


\ 
DIETHANOLAMINE / For H2S and co, removal 

\ 

/ 


DIETHYLENE GLYCOL 


TRIETHYLENE GLYCOL For H20 removal 


@ Carpive has been supplying amines and glycols for 20 years. 
During this time, we have learned much about their handling 
and use, especially in the gas-treating field. This information 
is yours by writing to our nearest office. 

e These gas-treating chemicals are available from our ware- 
houses in the major gas-producing areas, including Dallas, 
Houston, Tulsa, New Orleans, Kansas City, Minneapolis, 
Billings, Salt Lake City, Denver, Los Angeles, San Francisco. 
In Canada — from Harrisons & Crosfield’s warehouses in 
Calgary, Edmonton, Vancouver. Drum lots are shipped from 
the warehouse or plant nearest you. 

@ Tank-car and tank-truck shipments can be made without 


delay directly from one of our several plants. 
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AND CARBON 
CHEMICALS 


Carbide and Carbon Che, 


Nic 
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Tannin Solutizer— sxe vevecopment COMPANY 


Application The Tannin Solutizer process is a eyes extraction section to storage or subsequent operations 
process removes mercaptans from sour gasolines The spent treating solution is heated to 130 to 1600 F., 
9 vasses through a gasoline coalescer. and enters the regen 

Product Vercaptan removal to the odor sweet level of 

erator where the extracte d mercaptans are oxidized to 
O0.00L to 0.003 weight percent mercaplan sulfur is easily 

disulfides by air blowing. This operation is accomplished 
achieved when treating a wide range of straight-run of 


'< col | yped vitl ‘flicient ¢ spersers © l 
cracked stocks. either low end port or full boilin r-Tranue 25 . —s =. “ aes — _ di on - . “ 


any standard liquid-gas mixing device. The regenerated 
rasolit 

MDE se solution is passed through a coalescer to remove entrained 
disulfide oil, and dissolved disulfide oil is removed by 


Description The three essential steps of the process are 
a simple countercurrent or batch naphtha wash. The naph 


caustic pretreatment, solutizer treatment, and regeneration 
Caustic pretreatment ts often necessary to remove acidit tha required is only | to 2 percent of the gasoline treat 
ine rate, and it may be disposed of by adding it to reform 
ing or catalytic cracking charge stock The regenerated 


solutizer solution is then cooled and returned to the ex 


components such as hydrogen sulfide and in some Ciuses 
to control the alkyl phenol concentration. A single con 
ventional mixer-settler arrangement is usually satisfactory 
traction step 


for this purpose and the caustic solution may be used 
rhe extracting agent is strong potassium hydroxide solu- 


until it is essentially saturated, A coalescer follows the 


caustic settler to minimize contamination of the potassium tion containing a small amount of tannin and mercaptan 


hydroxide treating solution with sodium ion solubility promoters (solutizers) such as fatty acids; « 
For mereaptan extraction the sour hydrocarbon feed propionic and butyric acids, and/or alkyl phenols 


is contacted with a suitable solutizer solution in countet \ simple and flexible design, quite readily adaptable to 


current flow. The solution may contain as solutizer either utilization of existing equipment, characterizes this proe 


added fatty acids or naturally occurring alkyl phenols ess. No corrosion-resistant metals are required as operat- 


Ihe latter may be used if their concentration in the fra¢ ing temperatures are low and the treating solution is non 
tion treated is great enough to maintain the required solu COTTOSIVE Labor costs are 
operation and adaptability to virtually complete automatic 
The solution is inexpensive and has an extended 


low due to simplicity of 


tizer strength in the treating solution 
\ typical extractor consists of mixer settler stages: how control 
ever, other suitable contacting equipment, such as towers treating life. so that chemical cost is nominal. Exhaust 


having either Raschig-ring packing or perforated trays steam can be used to fulfill the limited heating require- 


have been used. The treated hydrocarbon tlows from the ments 
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Unisol Mercaptan Extraction—vuniversa: on propucts company 


Phe process extracts mercaptan sulfur com 


Application 


pounds from gasoline and higher boiling petroleum 
fractions 

Product \Mercaptan reduction of better than 99 percent 
is readily accomplished by the process. Octane number im 
tetraethyl lead level range from 


one to three or more points on the commercial plants, de 


provements al the » «nr 


pe nding on the me reaptlan sulfur content of the untreated 
44 isoline 

Phe treated product as it comes from the unit is usually 
sweet or nearly sweet. In almost all cases the product is 
completely sweet after a short time in storage, particularly 
if inhibited with LCP No. 5 Inhibitor, which has the 
unique property of accelerating air sweetening 

In comparisons of the properties of Unisol treated gaso 
gasoline or with the product obtained 
found that 
L nisol treating improves inhibitor susceptibility and lowers 
ASTM gum, and that copper-dish gums, after inhibiting 
Recently developed modifications 


line with the raw 


by conventional sweetening, it is generally 


are considerably lower 
enable the process to remove 95 percent or more of the 
mercaptans from distillates such as kerosine and domestic 
heating oil, thereby producing an oil with superior odor 
characteristics. Pyrrole-type nitrogen compounds are also 
removed by the process. Removal of sulfur and nitrogen 
compounds by | nisol treating markedly reduces color and 
Filter and 


burner tip plugging tendencies of domestic fuels, as de 


sediment forming tendencies in distillate oils 


le rmined by ne wly de \e loped processes, are vreatly re duced 


by Unisol treating 


Description § [Hydrogen sulfide-free gasoline is introduced 
to the bottom of an extraction column and has mercaptans 
extracted from it as it flows upward in countercurrent con 
tact with an aqueous solution of methanol and caustic soda. 
solution is introduced at the top of the ex 
Above the meth 


anol inlet the caustic solution extracts any methanol dis 


The caustic 
tractor and methanol near the midpoint 
solved by the gasoline from the caustic-methanol solution 

Freated gasoline is removed from the top of the extrac 
tor and sent to storage without any subsequent treating 
except addition of inhibitor. The fat caustic-methanol solu 
tion containing extracted merceaplans ts withdrawn from 
the bottom of the extraction column and is charged lo a 
caustic stripping column. In this column the methanol and 
mercaptans are stripped out leaving the caustic solution 
which is then withdrawn from the bottom of the column 
lor re-use 

From the top of the stripping column, water-methanol 
mereaplan vapors pass to a condenser. The condensed 
Vapors then go to a mereaptan separator in which the 
extracted mercaptans separate from the water-methanol 
solution as an oily layer and are dec anted from the sys 
tem. The aqueous methanol solution is transferred from 
the mercaptan separator to a fractionating column from 
which methanol is recovered for re-use as an overhead 
product. Water from the bottom of this fractionating col 
umn is charged to the stripping column where it is evapo 
rated to form stripping steam. There is no withdrawal of 


water from the system 
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This Bailey Armortube Cable 


can save you time and money 


With this new material especially designed for pneumatic connecting lines you can make better instrument 


and control installations in less time and at less cost. Here's why: 


Standard ARMOR TL BE * cable is stocked in three cony enient sizes: bundles 
of four, eight. or twelve 'y inch OLD. aluminum alloy or copper tubes. Other 
sizes are available on special order. Its a ready-made. fully protected piping 
material for transmitting prheumatic signals between measuring units, im- 


struments, and control units, 


Safe The flexible metallic covering guards against every hazard. internal or ex- 
ternal, Patented rope-like arrangement of tubes eliminates danger of collapse 
at sharp bends—and damage from external blows or vibration is minimized 


by protective outer covering. 


Compact All necessary lines can be snaked through tight quarters or around corners 


with a minimum of connections. No need for unsightly, bulky channels, racks 


or other special mountings 


Economical Installation is fast. 100 foot coils and 500 foot reels permit long unbroken 
runs. Colored tracer simplifies connections at terminals. Slightly higher first 
cost is quickly amortized by savings in materials, and installation time. For 


further information and specifications ask for Bulletin and Price List G9L-9. 
P.30 
* Registered Trade Mark 


BAILEY METER COMPANY 


1043 IVANHOE ROAD e@ CLEVELAND 10, OHIO 


PerroLeuM REFINER—I 
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GREATER CAPACITY- 
EFFICIENCY - ECONOMY FOR 


For Continental Oil Company, Stone & 
Webster Engineering Corporation designed and 
constructed seven types of process units and 











enlarged an existing alkylation unit at the 
Company’s Lake Charles, Louisiana, refinery. 

Continuous flow through several of the units 
minimizes the need for intermediate offsite 
storage facilities; and all units are closely 
integrated for high heat economy. 

These new units more than tripled the 
capacity of the refinery. 

Write or call us for detailed information as to 


how our engineering, design, construction, report 
and appraisal services may be of assistance to you. 


STONE & WEBSTER ENGINEERING CORPORATION 
BADGER PROCESS DIVISION 


AFFILIATED WITH E. B. BADGER & SONS LIMITED (LONDON) 
Los Angele 


n Chicago Pittsburgh Houston 





Supertemp 
PY Blocks 


New strength of Supertemp P-V Blocks 
comes from a completely new manufac- 
turing process developed by Eagle-Picher’s 
research and engineering departments. 


New light weight of Supertemp P-V 
Blocks results from the millions of ““dead”’ 
air cells in Eagle-Picher’s High Tempera- 
ture Mineral Wool. 


New strength plus extremely high thermal 
efficiency ! Supertemp P-V Blocks are de- 
signed for continuous temperatures up to 

for temperatures from 1900 F. ‘They're chemically and_physi- 
cally stable, too . . . ideal for heavy-duty 
insulating service. 


100 F. to 1900 F. New light weight makes P-V Blocks easy 


to handle—easy to apply —easy to cut for 
perfect fit. No special tools required. 


And, of course, like all other Eagle-Picher 

insulation, Supertemp P-V Blocks soon 

ew light weight! Supertemp P-V Blocks pay for themselves in fuel savings and 
istly handled without | improved temperature control. 


EAGLE-PICHER INSULSEAL PROTECTS! Any insulation worth applying 
is worth protecting —and Insulseal provides a coating for insulation 


that dries to a flexible, hard, durable surface. 


EACLE tHE EAGLE-PICHER COMPANY 


General Offices: Cincinnati (1), Ohio 


Since 1843 
Insulation products of efficient mineral wool— 
' for a full range of high and low temperatures. 
Technical data on request. 
Member of Industrial Mineral Fiber Institute 


PICHER 


For more data on advertised products, use Readers’ Service Cards, last pag: 











eos trade a 
of a trouble-free turbine 


This is the rotor of a Terry solid- 
wheel turbine. There are a number 
of reasons why it has become a sym- 
bol for reliable, trouble-free oper- 
ation. 


First, because the wheel is a single 
forging, in which a series of semi- 
circular buckets is milled, there are 
no separate parts to become loose or 
work out. 


Second, because the power-produc- 
ing action of the steam takes place 
on the curved surfaces at the back of 
the buckets, blade wear is of little 
consequence. Wear does not materi- 


ally affect horsepower or efficiency. 


Third, because the steam enters the 
buckets in a direction at right angles 
to the shaft, there is no need for 
close axial blade clearances. The 
blades cannot foul. There is a one 
inch clearance on either side of the 
wheel. In addition, the blades are 
double rim protected. 


These are only a few of the rea- 
sons why the Terry solid wheel has 
become a “Trade Mark” for trouble- 
free turbine performance. For com- 
plete details, send for a copy of bul- 
letin S-116. No cost or obligation. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 


TT.1197 


For more data on advertised products, use Readers’ Service Cards, last page 247 


rROLEUM REFINER 





Heat Exchanger 


Tretolite 
Pump 


Desalted 


Crude 


Effluent 


Mixing Valve 


al-Te ham deuale tale (1s 


. 4 
Crude Pump 


Fresh Water 
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Chemical Desalting— retour: company 


Application Chemical desalting originally designed to 
remove morevanie 
for the 
jectionable contaminants 
Charge 
API and exhibiting salt contents of from 15 to 600 pounds 
per thousand barrels are being efficiently desalted through 
properly designed Tretolite chemical units varying in size 
of from 1000 to 65,000. barrels per day per unit at an 


iwerage chemical cost of less than 2.0 mills per barrel 


alts from crude petroleum also provides 
removal of arsenic, trace metals and other ob 


Crude oils varying in gravity of from 15 to 50 


Products) Salt removal percentages for these various 
crudes average between 95 and 100 percent, with many 
nstallations continuously removing 994 
Description 
dition of fresh water and a desalting chemical to the salt 


percent 
Chemical desalting is ace omplishe d by ad 
contaminated crude, mixing of these components to pro 


duce a non-stable synthetic water-in-old emulsion: and 
ubsequent removal of water 
The process operates as follows: The required amount of 


Tretolite desalting chemical, determined by preliminary 


laboratory testing, ts proportioned into the suction of the 
crude charge prurmnyp This “ssu©res complete dispersion ol 
chemical into the oil. Fresh wash-water, generally 5 pet 
cent of crude oil volume, is introduced following the charge 
pump The mixture is then preheated and elevated to op 
erating temperature. When additional water-to-oil contact 
is necessary for securing optimum desalting efficiency, an 
emulsifying valve may be located following one of the heat 
exchangers. The emulsion thus formed then passes through 
i “coalescing section,” to promote particle growth in the 
water phase : then enters the desalting vessel. which pro 


vides adequate crude washing and oil residence time. Salt 
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free crude then flows directly to the still 

All crudes do not exhibit similar destabilization char 
acteristics. Some are readily destabilized and the two liquid 
phases rapidly separate. Others require additional me 
chanical provisions to induce the separation and may also 
require longer oil residence time in the vessel. For these 
reasons units are designed to use either single or dual drum 
systems 
Yields Topi al operating conditions and yields 


AVERAGE 
OPERATING SALT CONTENT 
Per Average Chemical 
cent Temp Press In Out Percent Cost Bb 
Type Crude Water I Removal | Mills 
a) 


200 20 


Commercial Installations. The Tretolite chemical pro 
ess is in use for desalting more than 1.5 million barrels 


daily of refinery streams 





HORIZONTAL SETTLER 


Chemical Desalting—visco PRODUCTS COMPANY, INC. 


Application— The chemical desalting process is applied 
to crude oil at the refinery for the purpose of extracting 
the maximum amount of salt prior to processing Salt, 
present as crystals suspended in the oil or dissolved in 
small amounts of water in the oil, will deposit in process 
ing equipment and may drastically reduce thermal effi 
ciencies and crude thruput, as well as contribute to serious 
corrosion damage, 


Product Visco desalting formulas are liquid material 
which can be 
condensation products which are synergized with modified 
alkyd type resins, They are soluble in oil and dispersible 


\ series of formulas is available to provide 


generally described as complex organic 


in water 
effective desalting of various types ol crudes and under 
varying operating conditions. Compounds are offered for 
use with or without electrical desalting equipment. 


Description of Process A typical refinery installation 
for chemical desalting of crude oil is shown in the draw 
ing. Two settling drums, heat exchangers, chemical pumps 
ind a water pump, plus necessary valves and fittings, con 
stitute the equipment recommended 

Chemical desalting is actually an extraction process 
which involves emulsifving the oil with fresh water by 
mechanical means, and then breaking the resulting artifi 
cial emulsion with heat and chemical. The salt preferen 
tially dissolves in the aqueous phase and is drained off in 
the water following separation in settling drums 
lo begin the process, the desalting chemical is added 
by means of a proportioning pump to the crude stream 


on the suction side of the crude charge pump. Chemical 
consumption varies, with one gallon treating from = LOOO 
9000 barrels of oil, depending on the nature of the oil and 
the operating condition of the system, Preheated fresh 
water varying from 3 to 15 percent by volume may be 
added to the crude stream immediately after the charge 
pump before the heat exchangers, or may be added after 
the heat exchangers. Caustic is usually added to the fresh 
water to maintain a pH of seven or above in the brine 
removed at the completion of the process 

By mechanical means, such as a mixing valve, an emul 
sion of the water and oil is created. Since a demulasifica 
tion step is to follow, no emulsifying agents are added 
and the amount of mixing ts based on the ease ol subse 
quent breaking of the emulsion. The emulsion then flows 
on to a settling vessel where temperatures varvine trom 
160-350 F are maintained. In this vessel most of the sepa 
ration of water and oil takes place, and the salt water is 
drained off. In some cases a second settling drum is used 
to extend the settling time and to assure maximum sepa 
ration of the salt water. The internal construction of the 
settling drums, as well as the level of the aqueous phase 
maintained, will vary considerably. 

Desalted crude oil leaves the top of the settling drums 
and salts dissolved in the water are withdrawn from the 


Potal time involved is ordinarily 20-60 minutes 


bottom 


Vield——Chemical desalting can reduce salt content to the 
range of from | to 20 pounds per 1000 barrels, depending 
upon refinery limits for acceptable crude charge stock 
About 90 percent sale removal is average, although up 


wards of 95 percent is not uncommon 
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Key packings from the 


CO OO OO OO OO OOOO OO OO ew 


Sty. U'S: MATCHLESS® PACKING i ! 
| _ Style 16022. For hy- | ! 
draulic equipment, l 
presses, rams, triplex ! 
pumps, outside packed I 
pumps. This is the high- | | 
pressure packing—will | 
withstand hydraulic | 
pressure as high as 8000 l 
pounds. Its self-adjusting | ! 
iutomatic action results | 
! 
! 
! 
! 
! 
| 
! 
| 
| 


in reduced wear and tear | U.S. CENTRIFUGAL 


on rods and plungers 
hie 


PUMP PACKING 


I 
1 Style 193. For centrifugal pumps, or other 


re rotating or oscillating rods or shafts, handling 


minimizes friction 
——_——= 


hot or cold, fresh or salt water, oil, brine, weak 
acids, caustic solutions and ammonia. High-grade 
asbestos, thoroughly lubricated and graphited, 
before braiding, by an exclusive “U.S.” process 


“~~ 


U. S. SPECIAL 
REFINERY PACKING 


Style 251. Recommended for reciprocating rods handling acid U.S. BRAIDED 
sludge and oils not over 400 degrees F. In coil form this packing / CAUSTIC PACKING 


makes an excellent filter press gasket. Made with a molded Styles 126, 136. | a 
channel composed of layers of high-quality asbestos, frictioned — ’ ee ae adil wa ligt 
\ together with a compound highly resistant to liquids 4 — ge sods and valve stems Rams a = 

. caustic and other corrosive solutions. Made from 

‘\ EES So eee cere, / asbestos yarn, thoroughly treated with a special 
\ , “U.S.” caustic-resisting compound, and graph 

4 ited. Style 126 is made in round cross-section 


‘“ 
er. go’ Style 136 is square cross-section 
~ “ 
~ “ 


—— PE EE BBD SSS SS SS SSO Oe wees 


~e 
-— ea 


ee ee eee ee 
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~—_—— 


U.S. RAINBESTOS HIGH-PRESSURE 
ROD AND PLUNGER PACKING 


Style 101. For packing reciprocating or oscillating rods 
and plungers against high-pressure steam, air and gas up to 
S00 degrees F. Made from selected asbestos cloth, with a 
genuine U.S. Rainbow non-hardening cushion, formed 
square, and treated with heat-resisting lubricants and 


U. S. GASOLINE 
PUMP PACKING 


Style 413. Specially designed for service against 
cold gasoline, mineral oils and most solvents in serv 
ice on centrifugal or reciprocating rods and valve 
stems 

graphite 
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U.S. COMPRESSED ASBESTOS SHEET 


Style 899. Recommended for packing _ oil, gasoline, water. some acids, alkaline 
flanges or joints against super-heated or solutions and other chemicals. This is 
saturated steam, air, ammonia, gases, the original oil-proof asbestos fibre high 
pressure sheet developed specially for 
oil industry conditions. Will not 
soften, burn, blow or ooze out of a 
joint, and does not deteriorate with 
age in stock. When extreme resist- 
% ance to oil is required, we recom- 

mend “U.S.” style 19069, 


“U.S.” STANDARDIZED PACKING CHART 
FOR REFINERIES AND GASOLINE PLANTS 


First “U.S.” Packing Style Number Listed for Each Condition 
Is the Best Recommendation for that Particular Service 











Brine; Oil Propane Oil 
Water, Water, | Distil- | and | Upto | Over | Am- | 


Service Cold | Hot | tates Butane | 400 F.| 400° F.| menia | Caustic 


Weak 136) 
Centrifugal. ... 16193] 193 512 193 


Strong 293| 





Reciprocating 
Steam End.. | 101 | 101 101 101 


| 


16012 | 16012| 16022 16022 16022 
Fluid End....| 16010 | 16010 | 251 


251 |16133| 251 | 512 251 
U. S. OIL RESISTING 


On Piston...| 463 453 575 575 
DIAPHRAGM SHEET PACKING — 
Valve Stem... 125 125 512 125 








In several styles, made from high 
quality cotton fabric and nylon inser- 
tions with Neoprene cover stocks im 

pervious to the action of cold oils and Gaskets 

gasoline 

Style P-2901. Supersensitive sheet, 

1/32” thick, 36” wide 


‘4 is , ” Gaskets for: 
Style P-2138. Cotton sheeting in sertion, 46” wide, 1/16” thick and 


“ 4 \ 
sertion, in 36” width only, 1/32 over Sweetland Press 


thick and up \ Bolted Type...1771 


Style P-2904. Nylon insertion in Tank Cor Gaskets ) Screw Type... .4773 
Style P-2133. Medium wt. duck in 40” widths, 1/16” thick and over 


. . ee = . . “U.S.” Research perfects it 
These packings can fill 90°; or more or “U.S. District Sales Offices. And pu rh f 
, . . ; “U.S.” Production builds it 
of your packing needs for the refinery. for special problems, engineers at any 
4 : s a : U.S. Industry depends on it 
All standard sizes and dimensions are of our 27 branches stand ready to pro- _— 
obtainable from your distributor's stock vide packings to fill your requirements 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION « ROCKEFELLER CENTER, NEW YORK 20, N, Y. 


Hose « Be'ting « Expansion Joints « Rubber-to-metal Products « il Field Specialties « Plastic Pipe and Fittings « Grinding Wheels « Packings « Tapes 
Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhes ves « Roll Coverings « Mats and Matting 


— 
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Electric Treating—>etrouite CORPORATION 


Electric Desalting 
Application § Pre-refining purification of crude oils 
Crude oil to be charged to refinery units 


Charge 


Product 


as chlorides, sulfates and bicarbonates: solids such as sand, 


A purified charging crude, free from salts such 


silt and rust; arsenic and other catalyst poisons 
Description The crude charge to be purified is pumped 
to the desalter and a small quantity of fresh, hot water is 
mixed into the charge The oil-water mixture is passed 
through an-emulsifier which disperses the water into the 
crude, forming a water-in-oil emulsion. This emulsion is 
then projected into the high-potential electric field, where 
the salts, solids and other impurities are caused to be as 
ociated with the water phase by the coalescing action of 
the field. The water, now carrying the salts and other 
impurities, is rapidly separated from the crude. The puri 
fied crude continues on in the system as refinery charging 


ston k 


Operating Conditions 
the 200.300 | 


Operating temperatures are in 
range Operating pressures are in the 10 to 


sO0) psi range 


Commercial Installations (Jhe first Petreco Desaltine 
process was installed in 1936. There are now more than 


100 commercial electric desalting ope rations 


Electric Lube Oil Treating 


Application Automatically-controlled, continuous acid 


treating 


Charge Lube distillates and similar stocks 


Product liasily neutralized acid-treated lube stock 


Description Acid is mixed into the stock to be treated by 


means of an acid injector. Rate of flow of stock and pro 
portion of acid injected are automatically controlled, as are 
predetermined temperatures and pressures. The oil-acid 
mixture passes into mixing section, where acid is dispersed 
into the oil in the form of minute droplets This mixed 
phrase Is passed into the precipitator, where the electric 
field causes rapid and efficient separation. The treated 
stock is withdrawn overhead for neutralization, while 
shiudve is automatically drained from bottom of treater 
There is no set standard size for the precipitator vessel, 
as units of varving dimensions can be designed to meet 


treating requirements 


The principal operating vari 


Operating Conditions 


Treating 


ables are rate of flow of the stock to be treated, proportion 
of acid to be injected, temperatures and pressures. These 
are all automatically controlled within predetermined limits 


dictated by the treatment desired. 


Yields 
pacity of 90 barrels will yield approximately 2500 to 4000 


A typical electric treater, with a volumetric ca- 


barrels of acid-treated stock in one 24-hour day. The sepa- 
ration is highly efficient. Light stocks are virtually sludge- 
free, with only a minimum carry-over in heavier stocks 
There is no loss of entrained lube distillate to sludge. 

Commercial Installations four in operation, fifth un 


der construction. 


Electric Distillate Treating 


Application Acid. caustic. doctor, and other chemical 
refining where aqueous chemical solutions are dispersed 
into hydrocarbons. 

Charge Petroleum distillates such as gasoline, kerosine, 
diesel fuels, furnace oils, transformer oils and light lube 
distillates 
Product Treated distillates, free from carry-over, ready 
for blending or shipping 

Description Treating chemical such as acid, caustic o1 
doctor solution is dispersed into the stock to be treated. 
Volume, degree of dispersion and time of contact are auto- 
matically controlled. The mixture is then subjected to the 
action of an electric field, which coalesces the dispersed 
phase and separates the acid sludge, spent caustic or doctor 
solution from the continuous phase. 

The process has a wide variety of applications, with 
single-stage and two-stage equipment available. Any and 
all concentrations of caustic can be efficiently applied and 
separated. Acid treating, or acid/acid sludge treating in 
series can be accomplished. Doctor treating and two-stage 
treating incorporating a water wash are other alternatives. 
The flow diagrams illustrate the broad applications 
possible 
Operating Conditions lhe process operates at the 
normal temperatures at which the stock to be treated comes 
from run-down tanks or storage. A pressure of 25 psi or 
less, is required to hold the distillates in a liquid phase. A 
power demand of 5 kw is adequate for electric treating, 


the usual power voltage of 460 volts, 60 eveles 


Commercial Installations Six. 
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—_— Two new reasons 
why the GIRCO) 800 is the... 


MOST VERSATILE TORCH 
YOU CAN BUY 
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MIXER 


» * 2. NEW 
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The Airco Style 800 torch will handle any welding, 
heating or cutting job, thanks to the brand new 
Airco Jet Mixer and two completely redesigned cut- 
ting attachments. 

The new Jet Mixer gives you perfectly stable flame 
control with all gas flows. Cyclonic action swirls the 
gases together, mixing them completely, within a tip 
size range from 0 to 14 inclusive. Rubber gas sealing 
rings provide a gastight seal with hand tightening, 
no wrench required , . . saves time in tip changes. 


New heavy-duty cutting attachment takes all stand- 
ard tips; cuts steel up to 8” thick! Medium-duty 
attachment available for lighter service. Both have 
rubber gas sealing rings, plus mixers which can be 
easily removed for cleaning, if necessary. 

Owners of Style 800 torches can use the new Jet 
Mixer and cutting attachments with their present 
torches. For details, write to Air Reduction or see 
your Airco dealer, asking for your copy of Catalog 
818, “Hand torches for gas welding and cutting.” 


Divisions of Air Reduction Company, Incorporated, 
with offices and dealers in most principal cities 


Air Reduction Sales Company 


60 East 42nd Street * New York 17,N. Y Air Reduction Pacific Company 
Represented Internationally by 
Airco Company International 


at the frontiers of progress you'll find... | S| 
f prog ad f ° a Foreign Subsidiaries: Air Reduction Canada Limited, 
Cuban Air Products Corporation 
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fhe new way to remove sulfur 





SHELL 


HYDRODESULFURIZATION ( 
PROCESS 


Worn by-product catalytic reformer hydro- 
gen available, you should look into this new 
Shell Trickle Flow Process. 

Trickle Flow operation makes this process 
unique and economically attractive for hydro- 
fining distillates because of: 

@ Very low hydrogen recycle 
@ Sustained catalyst activity 


@ High liquid yields 
@ No need for re-running products 

The Shell Trickle Flow Process employs a 
rugged, low-cost sulf-active catalyst. 

A large commercial plant, using Shell Trickle 
Flow Process, is now approaching completion 
and several others are being planned. 

We invite your inquiries. 


SHELL DEVELOPMENT COMPANY 


50 WEST SOTH STREET, 


PeTROLEUM REFINER 


NEW YORK 20, 


NEW YORK 


For more data on advertised products, use Readers’ Service Cards, last page 





Electrical Desalting—Howe-saxer CORPORATION 


globules. a great proportion of them will be re 


Application —Howe-Baker desalters are installed in the 
refinery raw crude charge line to remove salts and other 
impurite 

( ruc oil 


Charge 


Description of Process 
fresh water to the raw crude in the 


The process consists of adding 
| to & 
percent by volume to dissolve and adsorb the impurities 
to he 


amount of 
removed, The process water ts thoroughly mixed it 
the crude to form a stable emulsion The water-in-oil 
emulsion is introduced into 
held in the desalter 
droplets are 


a high potential electrical 


vessel where the dispersed waler 


agglomerated and allowed to accumulate in 
the lower portion of the drum. The brine water. and 
continuously dis 


desalted « rude 


Various impurities contained therein, is 


charged to the sewer system. The clean 
continues to the refinery How circuit 


Where ver 


ire items of standard manufacture that may be furnished 


possible, accessory equipment and controls 
to the pure haser's specifications 

Salts in oil are most generally contained in the residual 
water of the crude oil. These residual water droplets are 
usually highly stabilized and may vary from practically 
fresh water to saturated brines. The chemical composition 
of the salts found in these brines varies widely but sodium 
chloride is the one most universally found with the chlo 
rides of calcium and magnesium usually being present in 
In addition to the chlorides, all crude 


oils contain as mec hanical SUSPensions ce rlain solid mate 


maller amounts 


rials such as silt, iron oxides, silica or quartz sand, crystal 
line salt 
pended impurities will be carried in or on the residual 


carbon and sulfur. Since many of these sus 


Treating 


water 


moved during the desalting process 


Operating Conditions Depending on the characteris- 
ties of the crude being treated, temperatures required al 
the desalters will be in a range of 125 to 250 F. A mini 
MK) psi is required. Higher 


affect the process and the 


mum operating pressure of 
operating pressures do not 
upper limits may be established by design requirements 
of other elements in the flow circuits. Several plants have 
been installed for operating in a range of 325 to 350 psi 


Savings in installation costs may be realized by using 


higher pressure designs in order to eliminate surge vessels 
and booster pumps after the desalter 


partial list of Howe 


Commercial Installat'ons A 
Baker installations is as follows: 


Capacity Design 

Company BPD 

(1) (nM 

O.000) 
P35 (00) 
230,000 
HotMK) 
104.000 
inn) 
ob tN) 
315.000 
>. (MM) 
15.000 


‘“ tan? 
410.000) 


Siem e 810) 
52 O00 
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Electrolytic Mercaptan— american 


Application The process reduces the mercaptan content 
of hydrocarbon streams to improve odor and lead susce }? 
tibility. 


Charge Any hydrocarbon mixture in which the mercap 
tan content is objectionable. 


Description The stock is given a preliminary causti¢ 
wash if it contains, in addition to mercaptans, other acidic 
substances such as H,S and acid oils. The pre-treated gaso 
line is then contacted in a continuous counter-current ex 
traction system with an aqueous alkaline solution capable 
of extracting mercaptans. The mercaptan-rich alkaline 
solution flows into the spent alkali surge drum where it 
is mixed with a part of the regenerated solution and oxy 
ren gas, and then pumped through a fine screen to the 
electrolytic cell 

The main stream of the spent alkali flows through the 
inode compartments and a slip stream through the cath 
ode compartments of the cell. In the anode compartments 
part of the electric current converts dissolved mercaptans 
to disulfides and the remainder generates gaseous oxygen 
The gaseous oxygen leaves the cell along with the anolyte 
and is then immediately mixed in a turbo-mixer or sim- 
ilar device to convert additional merecaptans to disulfides 
The dispersed mixture of alkali and oxvgen is permitted 
to settle. Three phases form gaseous oxygen, disulfides 
and regenerated caustic 

The unabsorbed oxygen is contacted with the contents 
of the spent alkali drum before venting to achieve some 
mercaptan oxidation prior to the entry of the solution into 
the electrolytic cell. The disulfides being substantially in 
soluble in the alkaline solution form an upper layer in 
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DISULF IOE 
NAPHTHA 
SCRUBBER 


aoa ’ 
ALKAL! SOL CYG 


OL, 
REGENERATED 
ALKAL) 


DEVELOPMENT CORPORATION 


regenerated alkali settler and are periodically drawn off 

The regenerated caustic leaving the settler is given a 
simple naphtha wash to prevent any disulfides from enter 
ing the gasoline. Part of the regenerated solution leaving 
the naphtha scrubber is reeyeled to the spent alkaline 
tank: the remainder is pumped to the extraction system 
for further service. 

The hydrogen formed in the cathode compartments ol 
the cell is vented. the catholyte being reeveled to the spent 
alkali drum 

Other than the ADC electrolytic cell which is of filter 
press type construction with permeable diaphragms hve 
tween adjoining plates and the conventional type of rect 
fier, the process employs ordinary refinery equipment 
Corrosion is at a minimum since the process normally op 
erates at ambient temperatures and neither heating nor 
cooling is necessary 

Che extractant may be any aqueous solution capable ot 
extracting mereaptans from hydrocarbons and possessing 
reasonable conductivity. NaOH or KOH solutions are gen 
erally used, With adequate pretreatment, no chemicals are 


consumed in the regenerative evcle 


Commercial Installations hie first unit was installed 
at Ashland, Ky., during 1951. Capacity 5000 barrels per 
day. Additional units have been installed at Raffineries 
Francaises de Petrol de L’ Atlantique Donges, France 
capacity 6500 barrels per day: Leonard Refineries, Alma 
Mich.—5000 barrels per day; Sun Oil Company, Sarnia 
Ontario 2000 barrels per day: Arabian American Oj| 
Company, Ras Tanura, Saudi Arabia 25.000 barrels 
per day 
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UNIFI 


FO 
DESULF ZATION 
D 
UPGRADING 


y “| Pt a f rs ‘ 
@ First Commercial Unifining Unit 
United Refining Co. 


Warren, Pennsylvania 
UNIFINING should be of particular interest to all operators 


of catalytic reformers which produce by-product hydrogen. 


@ Harshaw is the exclusive producer of the Union Oil 
Company of California cobalt-molybdate catalyst 

used in the recently announced ‘“‘Unifining’’ desulfurization 
and upgrading process. This rugged, commercially proven 
catalyst is supplied in the form of cylindrical tablets 
conforming to rigid physical and chemical specifications 
established by Harshaw and Union Oil Company 

of California. Stability at high temperatures permits 


repeated regenerations if and when necessary. 


Please contact Harshaw fo: further information on this catalyst. 


SHAW 


l= 


THE HARSHAW CHEMICAL CO. 
1945 East 97th Street, Cleveland 6, Ohio 


Chicage 32, Iilincis © Cincinnati 13, Ohie © Detroit 28, Michigan ¢ Houston 11, Texas 
Les Angeles 22, California © New York 17,N.Y. © Philadelphia 48, Pennsylvania 
Pittsburgh 22, Pennsylvania 


* Trade Mark of Union Oil Company of California 


For more date on advertised products, use Readers’ Service Cards, last page PETROLEUM kk ke I: | N bk: k le 





HARSHAW PRODUCES 


OR 
CARLOAD 


Harshaw has facilities for producing your 
catalysts in any quantity, whether measured 
in pounds or tons. If you are in the experimental 
or development stage and need only a few pounds 
of your catalyst, call for Harshaw’s technical 
assistance; if you are in the production stage, 
call on us to produce any amount of catalyst 
you need. Your specifications will be met... 
exactly. And Harshaw’s ability to produce will 
provide the catalyst . . . when you want it. If 


¥ your mind’s on catalysts, call Harshaw today. 
HARSHAW CATALYSTS ‘ \" Our booklet, ‘‘Harshaw Catalysts’’ 
AVAILABLE IN 7 FORMS: ON ser ae 
*Tablets °* Extrusions os THE HARSHAW CHEMICAL co. 


® Powders a Spheres 1945 E. 97th Street, Cleveland 6, Ohio 


e Granules ® Rings a fa Chicago 32, Ill. Detroit 28, Mich. New York 17, N. Y. 
oe Cincinnati 13, Ohio Houston 11, Texas Philadelphia 48, Pa. 


¢ Flakes Cleveland 6, Ohio — Los Angeles 22, Calif. Pittsburgh 22, Pa. 
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Make-Up 
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Unifining— union on company OF CALIFORNIA 


removing stabilizer for removal of dissolved light gases and is shown 
from in this figure as a conventional refluxed stabilizer. In 
other specific applications this stabilizer may be replaced 
by a stripper, rectified absorber, or other comparable 
equipment. The stabilized product is then ready for frac 
as indicated in this flow diagram, or may be 


Application lL nifining is a versatile means of 
ulfur, nitrogen, oxygen and metal contaminants 


petroleum distillates. In addition. an improvement im the 


characteristics of these stocks is realized 


tionation 


may be applied to fractions of wide 
utilized directly 


Charge The process 
boiling range from gasolines to heavy vacuum distillates 
either straight run or cracked, of high sulfur content o1 i 

Yields —-Vypical results are indicated below when Unifin 


j 
how 
ing a mixture of high sulfur heavy naphthas and when 


Product Ihe process accomplish _ product mM L nifining a diesel oil 
California Mixed 


provements 
bins ‘ nt ta t Thermal and 
DP -etreatment ‘ ‘ ‘ a ree , | Straight Run Wyoming 
Heavy Naphtha Diesel Oil 


nedtuct ! tur nea t wee ny I 
J 
‘ ‘ Charge Product Charge Product 


‘ | 
ASTM Distillation, ft 


Description The accompanying diagram shows in equip 


ment arrangement for the simultaneous preparation 
catalytic reformer feed and high gerade stove oil by the 
processing of coker distillates. The feed is combined with 


hydrogen recycle gas preheated by heat exchange with 


reactor products ind heated to the 
lemperatures On passing through the reactor 


required reactor inlet 
the desired 
Commercial Installations— he first commercial insta! 
lation was made in 1953. At the present time some ten 
of design and construction. A 


catalytic reactions are accomplished ind depending on the 
preven tne applic ition, these may occur in either Vapor phase 
mixed phase conditions. The reactor products, after 
heat exchange, are cooled and flow to a high pressure 
eparator The hydrogen rich gas is reeveled back to the 


any excess over process requirements heing vented 
liquid flows to a ucts ( ompany 


nits are in the process 
license to use the Unifining process may be procured 
through either the Commercial Development Division of 
Union Oil Company of California or Universal Oil Prod 


reactor 
fuel. The high pressure separator 
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HYDROGEN 


FURNACE 


REACTOR 


CATALYST 

PRESSURE 

REACTOR TEMPERATURE 
YIELD 


50-500 psi 
550°F - 800°F 
100% 


RESIDUAL HpS 


SEPARATOR 


STRIPPER 


COOLER 


METAL OXIDES ON ALUMINA 


Hydrofining—stanoaro OIL DEVELOPMENT COMPANY 


Application— Hydrofining is a versatile hydrogenation 
process which may be used for sulfur removal and general 
upgrading of a wide variety of products from gasolines 


lo waxes 


Charge— Feed stocks for commercial units, either operat- 
ing or planned, include such materials as gas oils, heating 
oils, cracked naphthas, virgin naphthas, lube stocks and 
Waxes 

Product 


can be treated, will vary with the degree of treatment used 


Product quality, for the variety of stocks which 
in this flexible process. In treating fuels—a popular appli- 
cation of the process -Hydrofining will successfully lower 
sulfur content, reduce odor, prevent formation of gummy 
deposits and carbon residues, and generally correct those 
properties which might tend to foul engines and oil burn 


ers. Product yield is 100 percent on the oil feed 


Description—-The oil feed enters a coil furnace, where 
it is heated to a temperature, usually between 550 and S00 
| It then passes to a fixed bed reactor vessel together 
vith the fresh hydrogen gas. In the reactor, the feed is 
tre ited if the presence of the hydrogen and a re venerable 
metal oxide catalyst at pressures usually between 50 to 500 
psi. After leaving the reactor, the product is cooled before 
entering a separator from which hydrogen-rich gas is re 
circulated back to the reactor in amounts varying accord 
ing to the specific requirements of the finishing operation 
After separation, the product stream enters a stripper 
where any residual hydrogen sulfide gas is removed 
Hydrofining fits uniquely into the present trend toward 
higher octane gasolines The reforming processes being 
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used extensively to produce high octane fuels also are pro 
ducing large quantities of by-product hydrogen. This hy 
drogen can be used to supply the Hydrofiner, and many 
refineries are installing Hydrofining along with catalytic 
reforming as a modern quality improvement combination 
In some cases, not only will the hydrogen required for 
Hydrofining come from a reformer, but also the feed 
stock for certain fixed-bed reforming units will be pre 
treated in the Hydrofiner 


Commercial Installations | ive units, with a total ca 


pacity of 28.000 barrels per day, are in operation— three 
in the U. S. and two in England 
units are either under construction or planned. Combined 


155.000 barrels daily 


Fourteen additional 


capacity of the 19 units will be 


Design 

Feed Rate 

COMPANY* Kefinery Location Status BSD 
I sndard ( Ayo Operating “Th 
t Standard (il ¢ . t nder ‘ ruct fal 
bone andard (hl Co ! t er ructio > 520 
im tandard ¢ ( Ha uv ! " ed 6200 
! dard (hl Co Huu ‘ ‘Tanne 4 a0) 
} Ca . more ‘ > r ” ALL 
} dard Onl ¢ mor ude mostructio ALL 
I lard (ul Baltimor ade . tion 50MM) 
| { i¢ ( r snned 400 
2M 

nm 

,a50 

2.000 

On 

Canada ( r 2,000 

raw'e gland Operating 4,705 

Fawley, England (Operating 1,58 

Hamburg, Germa ned 4450 

Port Jerome, France is 
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Johns-Manville announces the development of 


new SIL-O-CEL I6L 


Insulating Fire Brick... 


Lompoc, California, where Johns-Manville mines and 
processes diatomaceous silica insulating materials 


Combines outstanding physical and 
thermal properties for furnace service to 1600F 





i—has less than 0.1% reversible thermal expansion at I600F 
Check these properties of 2—provides high load-bearing strength 
SR-O-CE. 166 3—for direct exposure or back-up service 


Maximum service temperature 
1600F, back-up or exposed Here is a new development of Johns- Cel 16L and other J-M Insulating 
Manville insulation and refractory re- Brick and Insulating Fire Brick for 
search. Its exceptional characteristics service to 3000F. Write Johns-Man- 
provide important savings in furnace ville, Box 60, New York 16, N.Y. In 
Transverse strength 60 psi construction. Made of diatomaceous Canada, 199 Bay Street, Toronto 1, 
silica, Sil-O-Cel* 16L Insulating Brick Ontario. 
Cold crushing strength 350 psi #Si1-0-Cel is a Jot anville registered trade mark 
is light in weight... has low thermal 
conductivity... high structural 
0.7 percent at 1600F strength. And where furnace linings Replaces SIL-O-CEL Notural Brick 


are subjected to severe heat shock or The development of Sil-O-Cel 161 
Insulating Brick has resulted in the 
discontinuance of Sil-O-Cel Natural 
are needed, Sil-O-Cel 16L offers out Brick. The outstanding properties of 


Approximate density 
33-35 Ib per cu ft 





Linear shrinkage 


Reversible thermal expansion 


toes than @.! percent of 10080 where high load-bearing properties 


Thermal conductivity standing performance Sil-O-Cel 16L make it the ideal re- 
(Btu in. per sq ft per 0.92 at SOOF placement for Sil-O-Cel Natural Brick 
F per hr at indicated 1.07 at 1000F Sil-O-Cel 16L is now available. for back-up use. In addition, the prop- 
mean temperatures) 1.22 at ISOOF Samples will be sent on request. Also erties of Sil-O-Cel 16L Brick extend its 


ee 4 le without obligation is Book- use to exposed service applications JM ' 
let 115A, which describes Sil-O- 


Johns-Manville FIRSTIN INSULATION | 


MATERIALS - ENGINEERING - APPLICATION 
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furnished in 
300 STANDARD STYLES 


Ta ae 


As a leading supplier of bubble caps, PSC not only offers a wealth of produc- 
tion know-how but also substantial economies. With dies on hand for 300 standard 


styles, PSC is saving many customers the cost of dies, as well as .»—~ 
effected maintenance economies with PSC units because we fabricate j 


design and delivery time. Special caps to order. Some customers have [=r 


from any metal which will best meet their specific requirements: aluminum, 
brass, copper, nickel, carbon steel, any chrome or chrome-nickel stainless. For 


engineering data on the 300 standard styles SEND FOR CATALOG 54. 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
x *« * OFFICES IN PRINCIPAL CITIES ® &®& &® 


uM REEINER For more data on advertised products, use Readers’ Service Cards, last page 





RECYCLE 


FEED 
COALESCER 


RECYCLE 
GAS 
COMPRESSOR 


PRODUCT 
ACCUMULATOR 


TO FUEL 
OR SULFUR 
RECOVERY 


STABILIZER 


GAS 80% HYDROGEN 
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TO STORAGE 


Autofining—4nc10-1ranian OlL COMPANY, LTD. 


Application Autofining is a catalytic process for the 
desulfurization of high sulfur distillate feedstock which 
does not require an external source of hydrogen 

Charge Straight run distillates up to 700 F. end point 
also aromatic extracts and blends with cracked distillates. 
Product —With almost complete desulfurization the light 
products show an increase of 2-4 octane numbers (clear) 
and a greatly ine reased lead resporise { nder appropriate 
conditions 90 percent desulfurization can be obtained with 


straight run gas oil feedstocks 


Description The accompanying flow diagram is that of 
in Autofining unit designed to handle solvent naphthas 
and power kerosines The feedstock and the reeve le gases 
are vaporized and heated in separate heaters and pass 
downward through the reactor. The hot vapors from the 
reactor pass through a waste heat boiler, where steam is 
venerated; after heat exchange and cooling, the products 
flow to the separator from which the reevele compressol 
takes suction, If it is desired to meet a color specification 
vith products such as power kerosines, the products leay 
ing the waste heat boiler pass into the knock out tower 
where | to 2 percent volume of heavy ends are removed 
Any excess gas make is passed to fuel from the product 
separator, Liquid product from the separator passes to a 
flash tower stabilizer to remove the hydrogen sulfide and 
other gases, which results in flash point rectification. The 
stabilizer product is normally free of hydrogen sulfide but 
i light caustic soda wash may be advisable to guard 
against poor stabilizer operation 

Granular (2 to 4 mesh) or pelleted catalyst is used and 
a life of over two vears has been obtained. Regeneration 
of the catalyst can be readily accomplished by air ‘steam 
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or inert gas/air mixtures when the full activity of the 
catalyst can be restored. 

Operating Conditions— The process variables are tem- 
perature, pressure, space velocity and gas recycle rate: 
the most important being the space velocity. The usual 
operating temperature range 750-800 F. Pressures may 
be held at 100-200 psig by venting excess recycle gas, or 
allowed to reach equilibrium in the system when the 
pressure may rise to 600 psig. 


Yields -Typical yields and properties when operating on 
Middle East feedstock are shown in the table below 


Stranght Run 
Power Kerosine Gas Ol 


Constant Equilibrium 
Pressure *ressure 


Method of Operation 100 psig 500 psig 


Yield 
W 


teed Product Feed Product 


r 10 Percent Cat. Cr 


Commercial Installations. The initial plant built in 
1948 at the Grangemouth, Scotland, refinery has been 
increased to a 500-barrel-a-day unit. and a second unit is 
in operation at Llandarcy. Wales. A further unit has been 
completed at AIOC’s Aden refinery 
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Shell Hydrodesulfurization—sneu vevecopment company 


Application 


middle distillates by means of the reaction of sulfur com 


The process is used to remove sulfur from 


pounds with a minimum amount of hydrogen 

Charge Middle distillates such as straight-run and cata 
lytically-cracked gas oils 

Product 
tained, a small fraction of high-octane gasoline being pro 


A sulfur removal of 85 to 90 percent is ob 


duced from the sulfur compounds. 


Description— As shown in the diagram. the oil charge and 
fresh hydrogen, as well as reeycle hydrogen, are combined 
The combination is first preheated by exchange with hot 
reaction products, and then is heated in a small gas- or 
oil-fired furnace 

The reactor may contain a number of catalyst beds be 
tween which cold charge oil is injected to take up the heat 
produced in the exothermic hydrogenation reactions. The 
number of beds required depends upon the sulfur and 
olefin content of the charge stock and upon the degree of 
sulfur removal desired. With low-sulfur stocks. i.e.. stocks 
with a sulfur content of, say, approximately | percent by 
weight or less, intermediate cooling may be omitted. The 
reaction products, after heat exchange with the feed, are 
cooled further and then passed to the high-pressure sepa 
from which, after the addition of makeup hydrogen, 
The liquid from the high-pressure 


rator 
the gas is recycled 
separator is flashed in a low-pressure separator, and is 
then passed to a product fractionating section for removal 
of the remaining hydrogen sulfide and light ends 

If desired, an engine-fuel type of kerosine component 
may be recovered. The low-pressure tail gas may be passed 
to a gas-purification plant for removal of hydrogen sul 
f 


er, 1994 rROLI 


fide, which may subsequently be converted to sulfur in a 
Claus plant 

For most commercial applications the rate of decreas 
of catalyst activity will be extremely low, corresponding 
to a catalyst life of the order of one year 
Operating Conditions 
desulfurization of middle distillates (G0 


The preferred operating con 
ditions for dee, 
to 90 percent sulfur removal) are 750 to 850 psia and 
680 to 730 | 

Yields The table below shows typical product proper 
ties for the hydrodesulfurization of a Middle East light 
catalytically cracked gas oil 


Processing Conditions 


ata 


Product* Product Preduct*® Preduct* 
heed Under iMte 4h Soot 
Stock ‘ot 500 F Plus Plas 


we ‘uv 4 a ' 
* 
(iray Dew Al . % “1 
ASTM Distillation | Fahrenheit 
tial B a I 
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Phosphate Desulfurization—steu vrvetopment company 


Application The Shell Phosphate process Is a contin 
uous cye lic process for removing and recovering hydrogen 
sulfide from natural and refinery gases and liquid hydro 
carbon fractions. The process consists of two steps: ab 


sorption and regeneration 


Description The principal absorption reaction may be 


‘ xpressed by the equation 


KPO, + HeS = KsHPO, + KHS 
Regeneration of the solution is effected by means of strip 


ping steam, which reverses the absorption reaction 


lreatment of gas and liquid streams differs only in the 
design of the extractor and, generally, in the use of split 
solution flow for gas treating. The sketch shows the split 


solution How scheme 


conditions the tripotassium 


Under actual operating 
phosphate solution used in the process removes H,S pref 
erentially from gases containing both H.S and CO,. This 
unique feature of the Phosphate Process may be highly 
advantageous in desulfurization of natural or synthesis 
gases In such cases it is often unnecessary or undesirable 
to remove most of the CO. along with H.S for reasons 
besides the higher attendant stripping steam consumption. 


The Phosphate process is particularly suitable for re 
covery of H.S from which it is desired to make elemental 
sulfur. For that purpose it is important that the recovered 
H.S be of high purity, i.c., with minimum CO, and hydro- 


carbon content. The Phosphate process can remove H,S 
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economically from gases containing CO, and H_S in ratios 


as high as 20 to lL. 


In treating gases, the extraction step is carried out in a 
bubble-tray column using split-solution flow. The raw gas 
is contacted countercurrently with the lean solution in the 
lower section of the column for removal of the bulk of the 
H.S; as it proceeds through the upper part of the column, 
the gas is further contacted with the very lean solution to 
achieve the final degree of H.S removal required. 


In the treatment of liquid hydrocarbon streams, the 
extraction step is achieved with countercurrent  single- 
solution flow. After extraction, the liquid hydrocarbon 
flows through a solution coalescer which serves to safe- 
guard against solution loss through entrainment. 

The hydrogen sulfide recovered by this process is essen- 
tially free of hydrocarbons and is an ideal raw material 
for manufacture of sulfecic acid or elemental sulfur. 


Since K,PO, is a stable inorganic salt which does not 
decompose nor vaporize under treating conditions, it does 
not contaminate nor polymerize the hydrocarbons and the 
solution loss is negligible. Iron and steel are satisfactory 
for all equipment. If the cooling water is corrosive, ad- 
miralty-metal tubes and Muntz metal sheets and baffles 
may be used in the condenser and solution coolers. Gages, 
instruments, valves, and pumps should be all iron and 
steel. Observance of these general specifications will in- 
sure freedom from corrosion on the process side. 
Commercial Installations forty plants have been in- 
stalled. 
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Cyclic Adsorption Refining—caurornia research CORPORATION 


Application 


concentrated aromatic 
) 


The proc ess may be used to { ] ] recover 
fractions from catalytic reformates, 
or (2) dearomatize a paraffinic solvent. 


Charge The charge may be any cut from which it is 
desired to recover or remove aromatics with boiling points 
anywhere from 100 up to 500 F. or higher. The feed 
should free from significant of 


polar compounds, including water, and of diolefins. 


be essentially amounts 


Product 
aromatic content paraffinic solvents. 


High purity aromatic concentrates and/or low 


Description In the refining zones aromatics are selec- 
tively adsorbed by the gel, yielding a refined raffinate of 
the desired aromatic content. As each case has ad 
sorbed its capacity of aromatics from the feed, it 
switched to the enriching zone where it is treated with a 
recycle stream higher in aromatics than the feed to com 
plete the displacement of paraffinic hydrocarbons from 
the adsorbed phase. High purity aromatic product is re 
covered by hot stripping of the gel after enrichment. Both 
raffinate and extract are separated by distillation from the 
strippant. The strippant used may be any paraffinic stock 
whose boiling range differs from that of the feed. The ad- 
sorbent used is generally a silica gel specially selected to 
perform the particular separation desired, Selection of the 


low 
is 
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gell will depend upon the boiling range and aromatic con- 
tent of the feed and the characteristics of the end products 
desired. Gel lives of 8000 hours are obtainable with proper 
feed stocks. Strippant consumption is very low, being only 
the small amounts not separated from extract and raflinate 
in the distillation steps. The flow diagram illustrates the 
dearomatization of a kerosene fraction. 


Operating Conditions The adsorption steps, both re- 
fining and enriching, operate at 80-100 F. The stripping 
cycle employs temperatures of around 350 F. The high 
est temperature in the plant is generally that of the distil 
lation tower kettles, and the highest pressure is normally 
that required to pump feed through the adsorption towers, 
generally not over 100 psig. 


Yields 


from the feed depends upon the number of stages and the 


The yield or degree of recovery of aromatics 


quantity of gel employed in the refining zone. Similarly, 
the degree of purity of the extract is governed by the num- 
ber of stages and quantity of gel employed in the enrich 
ing zone. 

Commercial Installations No commercial plant has 
been installed to date. Process licenses are available from 
California Research Corporation 
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Girbotol— THE GIRDLER COMPANY 


Application 


recovery of hydrogen sulfide from natural and refinery 


The process is employed for removal and 


ruse for desulfurization and dehydration of natural ga 
for puriheation of liquid hydrocarbons. and for separa 
tion of carbon dioxide from hydrogen and synthesis ruses 
Description [hi 


discovery that acidic gases such a 


Girbotol proc originated with the 
hydrogen sulfide and 
carbon dioxide react with certain amines to form com 
vhich may be broken down by heat 


sulfide. be re ) 


pound This revers 


ible reaction may, in the case of hydrogen 


follow 


re ented a 


| al 


Lhe equilibriun proceeds to the right or left depending 


on the temperature, and on the partial pressure of the 
hydrogen sulfide The solutions 
aqueous olutions of ethanolamines 


DEA) or tri-( TRA) 


a contintious process in which the solu 


core rally employed are 


more (Mi \) di 


Vhe operation | 
[ion pisses through the absorber where hydrogen sulfide 
i removed from the gas. through a heat exchanger and 
into the reactivator. In the reactivator hydrogen sulfide i 
stripped from the rich solution by heat and passes oul ol 
the tower as a concentrated gas together with some steam 
into the acid gas coolet The stream is condensed in this 
cooler and returned to the eycle while the hydrogen sulfide 
may he flared burned under a boiles ol recovered as ele 
mental sulfur 

The lean solution. essentially free from acid gases. 
bottom of the 


other side of the heat exchanger. a circulating 


passes from the reactivator through the 
pump, a 


solution cooler and back to the absorber The positions of 


Treating 


the solution pump Or pumps will vary in individual cases 
depending on the pressure of the treated gases, The case 
shown is typical for high pressure natural gas operation 
If the gas pressure is not sufficient to return the solution 
to the reactivator, an additional pump is required for the 
rich solution. The absorber and reactivator towers may 
be either packed or bubble plate towers of conventional 
design 

Another tv pe ol Girbotol process ts in use for purifying 


\ pat ked or 


sieve plate tower is used for the absorber and either th 


liquid hydrocarbons in a similar manner 


liquid hydrocarbon or the Girbotol solution maintained in 
a continuous phase depending on the specific case 
Operating Conditions 


and solution strength depends on the composition of the 


The choice of the proper amine 


ras to be treated, the percentage ol hydrogen sulfide 
and or carbon dioxide in the gas and the final purity de 
sired. In many cases it is possible to attain a moderate 
degree of selectivity by the proper choice of solutions and 
yperating conditions where complete hvdrogen sulfide re 
moval ts desired and carbon dioxide removal is not 
required. The solution circulation rate of a Girbotol plant 
depends on the above factors as well as on the quantity. 
temperature and pressure of the gas to be treated. If the 
is at its hydrocarbon dew point. the treating 
above the 


gas mixture 
temperature should be maintained 10 to 20 F, 
inlet gas te mperature to prevent the condensation of hydro 
carbons in the treating equipment. Girbotol plants are 
customarily designed to purify gases at their full line pres 
sure and the pressure drop through the equipment ordi 
narily will not exceed 5 to 10 psi 

Commercial Installations Several hundred are in 


op ratior 
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Continuous Contact Filtration—ritrot corporation 


Application The principal application for this process 
is the refining of lubricating oil stocks, but it is also 
ipplied successfully to the finishing of waxes and spe 


cialtv oils 


Charge Petroleum hydrocarbons in the lubricating oil 
or specialty oil range that have been solvent extracted, 
acid treated or simply distilled. Solvent extracted stocks 


ire dewaxed, usually, before charging 


Product finished lube oil or specialty oil base stocks 


ready for blending and compounding 


Description The flow diagram shows the operating con 
ditions (minimum and maximum) for a hypothetical unit 
processing motor oil base stocks ranging in viscosity from 
light neutrals to bright stocks at an average rate of 2000 
barrels per day. Larger and smaller feed rates are em 
ploved also 

The adsorbent is added to the oil charge and the oil 
idsorbent slurry enters a pipe still heater where maximum 
contact temperature ts obtained in a once through opera 
tion. From the heater the slurry enters a baffled stripping 
tower where a level is maintained regulating the time of 
contact, Steam 1s passed through the slurry and up the 
tower to facilitate the stripping action. The slurry is drawn 
continuously from the bottom of the tower and cooled be- 
fore being fed to a vacuum filter. The filtered oil is 
charged to a high vacuum stripper to furnish additional 


, 
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product control. The oil is finally pumped through a blot 


ter press, cooler and to storage. 


Vields-Yields are a function of the type of oil charged 
and the quantity of adsorbent used. Normally, yield ap 
proximates 98.5 percent of oil charged. 

Contact filtration is a mild refining step, polishing and 
decolorizing the oil and improving inspections such as 
carbon residue, oxidation, neutralization number and 
emulsibility-demulsibility 


Typical Inspections of Lubricating Oils 


Phenol Raffinate 


After 
Stock Acid 
Stock Before Treat- 
Before After Acid Tr. ment 
Contact Contact and and 
Filtra- Filtra- Cont. Cont. 
tion tion Filt. Filt. 


Turbine Oil 





AVILY API 23.0 » oo) 29 ¢ 
olor, ASTM 3 ‘ Tr 
iscositv S.S.I (@ wt SOS 5 276 264 . 
lash, “I Os 208 100) 
re i 145 140) 
Neutral Ne 0.03 

Steam Emulsion Ne ino 

Conradson Carbon Re 


( 
( 
\ 
I 
I 
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from recent literature 


No. Gin a Series 


Lubricating grease composi- 
tions which are resistant to the sol- 
vent action of low boiling hydrocar- 
bons are prepared by replacing the 
water of an inorganic hydrogel (c.g., 
silica gel) with ethylene glycol. After 
the ethylene glycol is added to the 
hydrogel, the gel is mixed in a steam- 
heated mill to evaporate the water 
and reduce particle size. 


Sterilization of air to kill bacteria, 
viruses and molds is accomplished 
by introducing vapors of ethylene 
glycol into ventilation systems. 














Paper coatings which are flexible 


and grease-proof are prepared from 








emulsions of plasticized polyvinyl 
acetates. These emulsions consist of 
a monoester of a glycol such as di- 
ethylene glycol, and an abietic acid 


having a terminal hydroxyl group. 


Fiber-forming polyesters are pro- 
duced by reacting ethylene glycol 
and a dicarboxylic acid, The reaction 





takes place at reduced pressures and 
elevated temperatures. These poly- 
esters may be also used as softening 
agents, coatings, and film-forming 


substances. 


Abrasive suspensions for grind- 
ing or polishing various types of 
hard materials can be prepared by 
suspending small particles of silicon 


carbide, aluminum oxide or other 











abrasives in a medium consisting of 


a fatty acid ester of ethylene glycol. 


LL 





These developments are abstracted 


from recent publications or U. S. 


patents. They may suggest applica- 
tions of Jefferson Ethylene Glycol 


and Diethylene Glycol in your 


products or processes. 
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Recent practice in 


When it comes to handling sulfuric acid and acid 
sludges in the refinery, there is a realm where neither 
lead. steel, nor ¢ opper-base alloys answer the equip 
ment problem adequately. In such cases, the high- 
nickel alloys have often proved to have the most 
useful combination of chemical and mechanical 
properties, 

For example, The Atlantic Refining Company 
had to repair a large outdoor tank used for acid 
treatment of light industrial oils. They wanted a 
better material for the coned bottom, in which 
deposits of acid sludge accumulate, and decided to 
try Monel. That was in 1950. The Monel was in- 
stalled and has stood up without any need for repair 
ever since, 

Similarly, when Atlantic found they were getting 
only 5 months’ service from brass or steel rods in 
their acid sludge pumps, they substituted Monel. 
The Monel rods have been giving 10 to 12 months 


service it ven longer service has been reported 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street New York 5, N. Y. 


In this tank, where oils are treated with sulfuric 
acid, a coned bottom made of '4-inch Monel 
plate has successfully withstood corrosion since 
its installation in 1950. 


Monel rods in acid sludge pumps at 
Atlantic’s Philadelphia refinery last 10 
to 12 months as compared to 5 months 
for brass or carbon steel. Service is 
severe since sludges must be steamed to 
increase their mobility. 


Controlling Dilute Sulfuric Acid 
and Acid Sludge Corrosion 


with heat-treated “K” Monel rods which also have 


vreater resistance to scoring. }) 

Monel is also used in many refineries for valves 
and lines handling dilute sulfuric acid, 

In general, Monel is used to handle sulfurie acid 
where a combination of good corrosion resistance 
and high mechanical properties — high strength and 
little or no « reep— are needed. Its prac tical applic a- 
tion is limited to reducing conditions and to con- 
centrations below 80-85% at room temperature (or 
12-15% in boiling solutions). 

More information on controlling sulfurie acid 
corrosion is contained in Inco’s Technical Bulletin 
T-3, “Resistance of Monel. Nickel and High-Nickel 
Alloys to Corrosion by Sulfuric Acid.” It is yours 
on request, 

And if you have such a corrosion problem, he 
sure to contact Inco’s Corrosion Engineering See- 
tion. They will be glad to help you without cost 


or obligation. 


Aft, Nickel Alloys 


Monel for minimum maintenance 
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Percolation Filtration—minerats & CHEMICALS CORPORATION OF AMERICA 


Application The process is applied for finish refining 
of lube oils and other fraction 
Product 


excellent color. odor 


Finished oils and waxes are characterized by 


and taste, and by their stability in 
demulsifying properties 
Description 


other charge through a 


Phe process consists of filtering the oil o1 
vessel commonly containing 10 
to 50 tons of adsorbent media, either fuller’s earth or acti 
After 
the clay bed is thoroughly 
latter is passed through the clay until the adsorbent fails 
The first oil out is 
effluent oil darkens 


unit 


vated bauxite a preliminary period during which 


soaked with charge oil, the 


to produce specification products 
lightest The color of the 
gradually as more and more oil flows through the 
After the oil stream has stopped, naphtha is sent through 
Steaming fol 


is then conveyed 


in color 


the clay bed to reclaim the remaining oil 
lows to recover the naphtha The clay 
to a kettle for burning off the carbonaceous deposits of 
oil and impurities and returned to the filter for another 
The 20/60 and 30/60 mesh adsorbent have 


eyele grades 


Unhltered Oil laspection 


Viscosity-S.t 
1 F wf 


‘ 
‘ 
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been found to be best adapted to most percolation refining 
operations 

The choice between activated bauxite and fuller’s earth 
as the preferred percolation adsorbent is predicated on 
comparative costs and product quality considerations. In 
many cases the same high product quality is possible with 
and the 
difference in capital investment required or on operating 


either adsorbent choice may rest solely on any 
These costs considerations are influenced mostly by 
the relative vields of filter finished oils which the two are 
able to produce. The relative yields will vary with different 
oils, the principal factors influencing them being crude oil 


source and the amount of refining pre-treatment lubricat 


ing oil fractions received prior to filter finishing. Generally 
it is the case that heavy decolorization requirement on the 
filters fuller’s earth while lighter 
(less color reduction) will favor bauxite 


Yields 
Commercial Installations 


will favor color loads 


See table 


More than 53 


installations 


Percolation Yield 


New Fullers Earth New Bauxite 


Viscosity 


Bbi Ten Bbi MCI Bhi Ten Bbi MCE 
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Thermofor Continuous Percolation—socony-vacuum on comPANy, INC. 


refiner with a The spent-clay stream from the percolator drops into 


process provides the 
the top of the wash tower, and the spent clay is washed 


Application— The 


modern method for decolorizing lubricating oils and waxes 


Charge —Waxes and lube oil base stocks that have been 
solvent refined, acid treated, or distilled are fed to TCP 
units for color improvement and stabilization. 


Description of Process A TCI unit may be divided 
into a percolation section, a naphtha-wash section, and a 
regeneration section. The percolation section includes a 
tower and its auxiliary equipment for feeding 


The naphtha wash section 


decolorizing 
and withdrawing oil and clay. 
includes a wash tower, with its auxiliary equipment, and 
i clay drier. The regeneration section consists of a Ther 
mofor clay-burning kiln, and the elevators and conveyors 
process steps will be de 
scribed using the accompanying flow diagram. The oil to 
he decolorized is pre heated and introduced into the bottom 
of the percolation tower through a multi-nozzle distribu 
tor. The product oil is taken overhead through a blotter 


press to remove traces of entrained clay; it is cooled; 


for transporting the clay The 


ind it is then sent to storage. 

Regenerated clay from the kiln is fed into the top of the 
percolator and distributed over the cross-section of the 
number of feed legs. The clay falls 


and merges with the 


wwer through a 
through the oil in the settling zone, 
clav bed. The rate of clay feed is adjusted to give the 
desired product color The spent clay is withdrawn from 
the bottom of the percolator through a multi-pipe drawofl 
system. The automatically to 
maintain a constant bed level in the percolator, About an 
is discharged from the tower with the 


drawoff rate is controlled 


equal volume of oil 


pent ¢ lay 


tr REEINER 


countercurrently with naphtha in an operation similar to 
The naphtha-oil solution taken over 
head is charged to a stripper where the naphtha and oil 
are separated, Stripped oil is recycled to the percolator 
with the fresh feed, and the naphtha is returned to the 
wash system. A portion of the wash-tower overhead stream 
may be cooled and recycled, if necessary, to prevent boil- 
ing of naphtha by contact with the hot oil-clay slurry in 
the lop of the wash tower. The control of bed level in the 
wash tower is similar to that in the percolator 


the per olation step 


The washed clay. naphtha, enters a 
from which dry clay free of naphtha is withdrawn 
The naphtha vapor from this drier is con 
system. The dry spent 


Ther motor ( lay 


containing some 
drier. 
continuously 
densed and recy¢ led to the washing 
clay is regenerated in a conventional 


burning kiln 


Operating Conditions by adjusting oil-stream viscos 
ity to 5 centipoises or lower, oil-thruput rates of 10 to 20 
barrels per day per square foot of column can be obtained 
This adjustment can be made entirely by temperature 
thus eliminating the need for naphtha dilution, even on 
Temperatures corresponding to a viscosity 


for transformer 


heavy stocks 
of 5 centipoises range from about 125 | 


oils to 350 F. for heavy residual stocks 


Commercial Installations A 2/()-barrel-per-day TCP 
unit recently went into operation at the Vacuum Oil Com 
pany, Lid.. refinery at Coryton, England, and a licensed 
OO barrel-per-day TCP unit is 
Holland 


under construction in 


Treating 273 





Down time means lost production for proc- 
essors. ‘‘On stream’’ time means money in 
the bank. Wolverine products are designed 
to help you because 
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On jobs where additional heat transfer in the same space is 
needed, Wolverine Trufin* Type S/T condenser tubing steps 
up the punch of shell and tube exchangers. Trufin’s integral fins 
resist the shock of vibration and temperature change. That 
means a highly effective fin during operation. Too, Trufin can be 
substituted directly for prime surface tubes—can be rolled or 
brazed into headers by conventional methods. 





Of course, in some applications, economics dictate the use of 
prime surface condenser tube. To save time for processors, 
Wolverine offers a one-source service: condenser tube in copper 
(and its alloys), aluminum, or electric-welded steel and in o 
wide variety of sizes. Trufin, incidentally, is available in these 
metals, too! 





Another way to save time is to purchase a complete plain or 
finned U-Bend condenser tube installation and have it shipped 
in Wolverine's expendable box-type pallet. Wolverine uses 
your prints to arrange the U-Bends in the exact order of 
installation. All you have to do is feed them directly from 
pollet to condenser. 





And then, too, when ‘'sticklers’ arise—questions concerning 
corrosion, alloys, heat transfer, other technical problems— 
Wolverine offers a complete Field Engineering Service. That's 
a good woy to save engineering time. 


Intriguing possibilities? Yes! You'll find more of the 
Wolverine time-saving story when you read the new 
books on condenser and heat exchanger tubes and the 
technical aspects of Trufin. Write for your copies— 
today! WOLVERINE TUBE, Division of Calumet & Hecla, 
Inc., 1437 Central Avenue, Detroit 9, Michigan. 


"REGISTERED US. PATENT OFFICE 


Wolverine Trufin is available in Canada through 
the Unifin Tube Company, London, Ontario. 
MICHIGAN AND DECATUR, 


PLANTS IN DETROIT, 


WOLVERINE TUBE 


DIVISION OF CALUMET @ HECLA, INC. 


furers « 


Yanufa 


SALES OFFICES 


f Quality LC ntrolled Tubing 


ALABAMA IN PRINCIPAL CITIES 


EXPORT DEPARTMENT. 13 EAST 40TH STREET. NEW YORK 16.N ¥ 


1954—Prrroceum REFINER 


Sef tems Yr. 


For more data on advertised products, use Readers’ Service Cards, last page 





PRECOOLER 


MOLD WARMING 
HEATERS 


DEPOSITOR 


WAX CAKES 
TO SHIPMENT 


AUTOMATIC 
DEMOLDER 


REFRIGERANT 


Continuous Wax Molding—». w. creer company 


Application The Continuous Wax Moulding Proce | 
i completely automatic unit or machine for processing 


hig nid 


vax into finished ten or eleven pound slabs 


Product —Various types of paraflin and microcrystalline 
waxes, The machine moulds slabs of any weight between 
9.75 and 11.25 pounds at production rates up to 15,000 
pound ol wax pel hour. A eparate model is also avail 


able to slab l j pound « ikes 


pet hour 


il produc tion rates up to 2000 


peo mia 


ompanying diagram illustrates the 


Description lhe ac 


performed by the LO pound machine The machine 


consists of five sections: pre-cooling unit, depositor, multi 


tier cooling conveyor, refrigeration system, and ar tule 
mechanism 


of jacketed 
to the pro 


matic «ke moulding and unloading 
The pre-coolet is composed ol i series 
toaloe the number of tubes varying according 
duction requirements of the machine. Function of the pre 
cooler is to constantly deliver liquid wax to depositor at 
1 pre-determined moulding temperature. Accurate wax 
temperature control is accomplished by automatic valves 
that admit either team or cold water to the pre cooler 
jackets is 
trolles 


The volumetric depositor consists of a jacketed stee! 


demanded by an automatic temperature con 


hopper ind a depositor head composed of six evlinders 


ind pistons for depositing liquid wax into mould pans 
Fach tray holds individual cakes to within 


| 


Me to | per 
cent in weight for a given setting 
After the liquid wax is deposited in the mould pans, it 


is conveved through the tiers of an encased multi-tier 


Treating 


cooling conveyor Cooling time ts variable according to 
the wax being processed 

The wax is cooled and solidified during its travel 
through the cooling conveyor by the medium of cold ait 
circulated from cold diffusers. Air circulation is lateral 
through upper tiers of the conveyor and returned back 
then through the diffuser coils to be 


recooled and recirculated, The refrigeration system en: 


across lower tiers: 


ployed to cool the circulating air may be one of many, 
whichever is best suited to the particular installation 
After traveling through the cooling cycle. the com 
pletely cooled and solidified wax slabs are gently dropped 
onto an unloading conveyor by automatically inverting the 
mould pans and trays. 'nverting of the trays is in exact 
timed relation to an intermittently operated cross-discharge 
conveyor belt which delivers the finished slabs to a pack- 


aging or shipping point 


The six mayor process variables 


Operating Conditions 


are: 


reirig 


Commercial Installations—The first unit was installed 
at Beaumont, Texas. in December, 1950. Five others are 
in operation and two additional machines are under con 


struction 
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Grease Manufacturing—steatroro ENGINEERING CORPORATION 


Application— The process is applied to the manufactur- 
ing of a wide range of lubricating greases. 
Charge—Various compounds of fatty acids and alkali 
earth metals to form a soap, together usually with oils 
of petroleum source 
Products— Lubricating 
lithium, barium, aluminum, mixed base and non-soap base 


vreases sut h as cal ium, soda, 


greases of desired specifications. 
Description 
trol on all feed components, intimate mixing, rapid heat 
together with milling, dehydration and 


The process involves accurate weight con 


ing and cooling, 
deaeration wherever required. The accompanying flow 
sheet illustrates the process arrangement of the three prin 
cipal items of equipment: the internally fired oil circula 
tion heater, high dispersion contactor and double stirrer 
process kettle 

In general, the required ingredients for producing a 
soap are charged through weigh tanks into the contactor 
where mixing is induced by an axial flow impeller located 
in the lower end of the circulation tube, promoting rapid 
circulation of the entire mass in a large cyclic stream. 
Heating is supplied to the shell jackets and the contactor 
circulation tube by a jacket oil pump circulating hot oil 
100 to 600 F.—from the hot oil surge tank. An extremely 
short time cycle is required to complete the saponifica- 
tion reaction after which excess water may be removed 
through a vacuum line. The soap and the remainder of 
the oils then may be charged into either the contactor or 
into the double stirrer kettle where final mixing is accom- 
plished and the grease is finished to specification. 

All of the heavier types of greases are normally finished 
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in the double stirrer kettle owing to the high viscosity 
that prevails at finishing temperature 

Mixing and circulation of the contents of the kettle are 
achieved by two counter-rotative pumping assemblies at 
ranged to turn over the entire contents of the kettle and 
also to create interstage rec irculation between the two sets 
of impellers. 

The double stirrer kettle shell is jacketed for either oil 
heating or cooling. The inside surface of this shell is 
smoothly machined for the application of multiple serap 
ers provided to scrape the shell side wall cleanly and thus 
maintain a high rate of heat transfer. On a heating cycle 
the kettle jacket pump circulates hot oil from the surge 
tank through the kettle jacket. On a cooling cycle the same 
kettle jacket pump is used. However, the flow of oil is 
directed through a heat exchanger to the kettle jacket and 
returned directly to the pump suction 

The finished grease from either the contactor or double 
stirrer kettle may be packaged directly or further proe 
essed in a mill, dehydrator or deaerator as required by 
the specifications of the final product. 

Typical time cycle for the finished manufacture of a 
I! to 134 hours 
while that for a soda base grease approximates 2 to 3 hours 


calcium grease falls in the range of 


Pilot plant grease manufacturing equipment is normally 
used in conjunction with commercial equipment for the 
purpose of plant guidance and the development of new 
and improved grease formulations 
Commercial installations— Many units of this type 
have been in continuous operation for many years both 
in this country and abroad. 
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Glycol-Amine Gas Treating—te rivor corporation, itp. 


Application 


removal of hydrogen sulfide, carbon dioxide, and water 


The process 1s applied for the continuous 


vapor from gas streams. By the use of methyldiethanola 
mine, this process may he adapted to remove water and 
hydrogen sulfide from gas streams with selective removal 
of (0) 


Product Sour natural gas may be treated so that the 
re sidue vas will contain a guaranteed maximum of O lS 
grain of H.S per LOO sef and be dehydrated to a degree 
equal to that obtainable with a straight glycol dehydrator 


Description — | hi 


(commonly monoethanolamine) and elycol (di- or tri 
‘ 


process utilizes a mixture of amine 
ethylene glycol) in a simple regenerative cycle. As shown 
in the flow diagram which represents a typical application, 
the sour vas Is introduced into the bottom ol the absorb 


ing column, the contactor As it passes upward through 
the bubble trays it is thoroughly contacted with the glycol 
amine solution, which enters at the top of the vessel. The 
outlet gas, free of the CO, and H.S and dehydrated. leaves 
the top of this column. The rich solution containing the 
absorbed acid gases leaves the bottom of the contactor and 
passes through a bank of conventional heat exchangers, 


The rie h 


solution then enters the regenerating column. the still 


wherein the t mperature of the solution is raised 


As it flows down over the bubble trays in this column it 


is contacted with the rising stripping vapors thus strip 


ping the solution of the acidic constituents. The solution 
from the bottom trav of the still enters a reboiler, wherein 
it is boiled to provide the stripping vapor for the column 


The overhead stream of acid gas and water vapor from 


Treating 


the still passes through a condenser, and the resultant mix- 
ture is separated in an accumulator, the acid gases passing 
overhead from this vessel and the condensate being re- 
turned to the still as reflux. The regenerated lean glycol 
amine solution leaves the bottom of the still, passes 
through the exchangers, and is pumped back through 
coolers to the top ot the contactor, thus completing the 
cyve le 

lypical solutions employed in the process may be com 
prised from 10 to 30 percent monoethanolamine, 45 to 85 
percent diethylene glycol, and 5 to 25 percent water. The 
ability to adjust components of the glycol-amine-water 
solution makes possible a wide range of Spec ifications for 
treated gas purity and water content 

Although the primary advantage of such a process overt 
the use of aqueous amine solutions for treating is the fact 
that dehydration is also obtained, other important advan- 
tages have resulted in the use of this process for cases 
where dehydration is not a prime requisite. These advan- 
tages include the ability to produce extremely high purity 
gas, a lower initial investment, decreased consumption of 
steam, and more satisfactory operation with regard to such 
factors as foaming and corrosion 
Yields 


approximately 60 Mmsef per day of gas containing 450 
grains H.S per LOO sef was treated yielded a purity of less 


As a typical example, one installation in which 


than 0.05 grain per LOO sef 


Commercial Installations Vhe total installed capacity 
of glycol-amine plants at this time is in excess of one and 
one-quarter billion standard cubic feet per day. 
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Tornado 
hit here? 


People in Lima, Ohio, couldn't even notice 
a dim-out of industrious sparkle in the lights 
of Sohio’s refinery. On that night, though, 
hundred-mile-an-hour winds from a nearby 
tornado knocked out one of the refinery’s two, 
34-kv utility feeder lines. The “cat cracker’s” 
3000-hp blower motors were thrown out of 
synchronization and started an ominous whin- 
ing slowdown. 

In less than 4 seconds, three things hap- 
pened: a Westinghouse Under-Frequency 
Relay took the motor drives off the line, so 
that the rest of the plant load could be reap- 
plied in segments. DH air circuit breakers in 

(continued next page) 




















Meet Carl Olson, Westinghouse Industrial Engineer, who 
reports on how a new conception of power reliability re- 
sulted at Sohio’s Lima Refinery through electrical distri- 
bution and drive control. 


Page I of 4 in this section 





the main Westinghouse Switchgear automatically cided that quick restoration of power is the most 
closed, bringing power in from the second utility efficient method of assuring continuous production 
feeder. Automatic control restarted the blower mo- from the refinery process. An ingenious control sys- 
tors and a $30,000 outage was averted. tem was installed to automatically clear trouble 
This absolute electric power reliability was the in 4 to 5 seconds. The resulting electrical system 
result of thorough planning by Sohio Engineers, brought important advantages in flexibility, eco- 
the Dingle-Clark Co., and Westinghouse. They de- nomical operation and simplified maintenance. 


At Sohio’s Lima Refinery ... 
Speedy restoration of service is 
key to process protection 


MAIN 
POWER 
CENTER 





LL a 
SUBSTATION me 





——— 4160 VOLTS 


440 VOLTS CATALYTIC 
CRACKER 





CONTROL 

LUBRICATING CENTER 

OIL PLANT FOR TANK 
FIELD 


Main Westinghouse Substation distributes power ot 4160 volts, 
through two feeders, to the catalytic crocker and to W 

Power Centers located throughout the refinery where power 
brought down to 440 volts. 


Westinghouse 4160-volt Switchgear, left, is located in the Drawout feature of these high-voltage, Type DH, De-ion® 
main substation protecting refinery load of 16,200 kva. It circuit breakers allows them to be changed in only 3 min- 
provides under-frequency and automatic-starting control utes. Inspection and maintenance can be made simply and 
for the main blower motors. quickly with minimum disturbance to refinery operations. 





. + » System growth at low cost results 


The refinery’s present duplex system is so planned 
that Sohio can add additional capacity easily in 
the future. Sohio engineers point out that they are 
now using 16,200 kva, and can go up to 25,000 kva 
without adding additional switchgear. 

Standard, unitized construction of Westinghouse 
Substations and Power Centers will make it easier 
to expand or rearrange circuits when needed. 


Westinghouse Power Centers 

add economy 

Sohio engineers report that the compact and com- 
pletely enclosed design of Westinghouse Power 
Centers permits installation near the centers of re- 
finery load with resulting savings in power and 
cable, and at the same time conserves building space. 
Voltage loss at distant locations, such as tank-field 
pumping stations, is prevented. Motor drives oper- 
ate efficiently at full rating. 


Maintenance man-hours limited 
On low-voltage circuits Westinghouse AB-I Circuit 
Breakers cut down maintenance time with 3-step 


protection. First, these breakers will not trip on 
light or short-duration overloads. Second, they will 
trip immediately in case of serious fault, but once 
the fault is cleared a flip of the breaker handle re- 
stores power. There is no time lost locating replace- 
ment fuses. Third, AB-I breakers always remain 
properly calibrated. There's no danger of under or 
over fusing. 


Westinghouse Field Engineering 

plays a part 

In the event of major electrical equipment damage, 
Sohio can always rely on Westinghouse Field Engi- 
neering Service. Available from 56 Field Service 
Offices, Westinghouse Engineers are on 24-hour call 
to take care of emergencies. 

In addition, 38 Westinghouse Manufacturing and 
Repair Plants provide factory-type service. And 31 
Westinghouse Renewal Parts Warehouses help to 
simplify many refinery inventory problems on elec- 
trical equipment. 


Next page, steam or electric drives .. . 
how the decision was made. 





Oil-immersed, combination Life-Line Starter and AB-I cir- 
cuit breakers are grouped together providing control and 
circuit protection for pump motors. Units are easily in- 
spected by lowering oil tanks. 


Westinghouse 440-volt, Outdoor Power Center for the Lu- 
bricating Oil Plant contains two 1000-kva transformers, 
4160/440 volts, and 440-volt air breaker switchgear. 





vail for continuous operation of 
se" Sohio’s Lima Refinery. . . 


. cE, 
Electric drives 
show lowest cost 


Thorough study showed electrical drives to be the most 
economical way to expand Lima Refinery capacity to 
50,000 bbls. per day. Westinghouse experience in supply- 
ing both steam and electric drives helped to point out 
lower electrical installation and operating costs. 

Refinery operating efficiency is improved with the Two Westinghouse 250-hp, 4160-volt synchronous motors 
with special enclosures operate safely in hazardous atmos- 
phere. Westinghouse Engineers designed special hoods for 
purging the motors continuously with fresh air 


help of Westinghouse Motors and Control for the ‘cat 
cracker" blowers and synchronous motors on the Lubri- 
cating Oil Plant refrigeration compressors. These syn- 
chronous drives improve the system power factor and 
deliver more power per dollar. 

Life-Line® motor drives in the Lubricating Oil Plant 
and tank field require minimum attention. Sealed, pre- 
lubricated bearings and tough conductor insulation pro- 
tect them from dust, moisture and corrosive action. 

In analyzing refinery drive requirements, Westing- 
house Engineers can help you with complete impartial- 
ity, too. Whether steam or electrical equipment proves 
more desirable, Westinghouse engineering provides de- 


pendable facilities for continuous refinery operation. 


What to do NOW! Call your local Westinghouse Rep- 
resentative with questions on any of the equipment dis- 
cussed. He'll supply you with copies of the literature =e 

listed below. Or write Westinghouse Electric Corpora- a -* i 


tion, 3 Gateway Center, P. O. Box 868, Pittsburgh 30, Pa. . =A , 4 
” - 
—< af 


}) Power Centers B-4162 . 1} 


B-5306 — z 


High-Voltage, Metai-Clad Switchgear 
Low-Voltage, Metal-Enclosed Switchgear 8-5282 Pumping operations in the tank field are powered by Life- 
Dry-Type Transformers 8-5920 Line motors. Sealed, pre-lubricated Life-Line bearings elimi- 
nate the time and cost of greasing maintenance, prevent 


AB-I Circuit Breakers B-5456 
entry of dirt and moisture into the bearing. MP-3031 


Preventive Maintenance Booklet 8-5477 
| Synchronous Motors and Control B-5300 
} Motors and Control for Petroleum Industry B-5444 


) ] Life-Line “A” Motors B-6154-A yOu CAN BE SURE... its 


] Life-Line Motors (200-700 hp) B-4731 


} Large Induction Motors 8-4739 \ } e h 
] Complete Industrial Control and Services 8-6051 esti ng OUuUSC 





We make 4 types of nuts 
to ASTM A194 


To enable refinery engineers to 
choose from a well-rounded line of 
nuts for high-temperature, high- 
pressure bolting, Bethlehem pro- 
duces four grades of hexagonal 
nuts meeting ASTM Spec. A-194. 
These high-quality nuts are tapped 
to Class 2 fit, and are made in sizes 
from % in. to 2 in. 

For additional information about 
any of these nuts, or the carbon or 
alloy studs with which they are 
used, drop a line to the nearest 
Bethlehem sales office. 


Grade 2 


A medium-carbon steel nut, intended 
for use where temperatures and pres- 
sures are moderate. Carbon 0.40 min, 
Phosphorous 0.05 max, Sulphur 0.05 
max. Brinell hardness 160 min. Carried 
in stock. 


Grade 2H 


A quenched and tempered nut, ideal 
for conditions involving high tempera- 
tures and pressures. Carbon 0.40 min, 
Phosphorous 0.05 max, Sulphur 0.05 
max. Brinell hardness 248 to 352. Car- 
ried in stock. 


Grade 4 


A heat-treated molybdenum steel nut, 
ideal for extremely severe tempera- 
ture and pressure conditions. Also suit- 
able for sub-zero temperatures, as it 
has a minimum Charpy impact value of 
15 ft-lb down to —150 F. Carbon 0.40 
to 0.50, Manganese 0.50 to 0.95, 
Phosphorous 0.04 max, Sulphur 0.05 
max, Silicon 0.15 min, Molybdenum 
0.20 min. Brinell hardness 248 to 352. 


Grade 1 


A low-carbon steel nut suitable for non- 
critical applications. Can also be used 
in installations involving moderately 
elevated temperatures. Carbon 0.15 
rain, Phosphorous 0.05 max, Sulphur 
0.05 max. Brinell hardness 120 min. 
Carried in stock. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 


Stee! Corporation. Export Distributor: Bethlehem Stee! Export Corporation 
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How they compare: 





Gasoline Blending Stocks 


® Susceptibilities 


® Sensitivities 


® Yields versus octane 


Robert E. Maples, 


HOW TO UPGRADE gasoline quality is the biggest 
problem facing refiners today. With many alternatives as 
to processes and lead levels. the refiner must come up with 
a plant balance which will make the best use of his blend 
ing stocks. He must not only have adequate data and 
correlations on susceptibilities and sensitivities of each 
stock but he must also be able to determine optimum 
vi‘ Ids for aeiven octane Though each balance is specific 
loa plant there exists a real need for generalized correla 
tions which fill the gaps in specific data and which will 
permit conversions from one test to another 

The accompanying series of charts provide comparative 
tetracthyllead susceptibilities and sensitivities of the usual 
refinery gasoline blending stocks including straight run, 
thermally cracked or reformed, catalytically reformed, 
catalytically cracked and catalytic polymer 

lo aid in interpreting these charts, another series of 
charts were drawn for the paraffin, mono-olefin, saturated 
evelic (naphthene), and the unsaturated eyelie hydro 
carbons 

A third series of charts enable the refiner to refer to 
some standard octane number the different qualities of 
gasoline obtained from any given cracking stock by 
different cracking severities. The method is based on the 
vield-octane relationships for both thermal and catalytic 


reforming 


Curve Development As a result of the shift in em 
phasis from Motor octane numbers to Research numbers 
most of the data in the literature on thermal reforming 
report only Motor numbers, while the data on catalytic 
reforming usually show only Research numbers. Also, 
frequently only clear or unleaded numbers are given o1 


the reverse, leaded numbers without clear numbers 


284 


lherefore, to extend the available data for a compari- 
son of thermal and catalytic reforming, it was necessary 
to make the correlations presented here. 

It was desired to be able to perform the following con- 


versions and the reverse: 


1. Motor number clear to motor number with 3cc of tetra- 
ethyllead 

? Research number clear to res rch number 
tetraethyllead 

3, Motor number clear to research number cleat 

$ Motor number with 3cc of tetraethyllead to research 
ber with Jec f tetraethvllead 


And to perform these conversions on the following gaso- 
lines or naphthas: straight run or reforming stock, ther- 


mally reformed, and catalytically reformed. 


Straight Run Gasoline—-The data on straight run 
casolines were taken from the articles on catalytic and 
thermal reforming (Ref. 1 through 18). The scattering of 
the data is probably largely due to variation in sulfur 
content of the various samples. Data on sulfur content 
were generally not given, so that it was not possible to 
take this effect into account. Where sulfur data were given, 
the sample was not considered if the percentage exceeded 
0.01, but there are undoubtedly some samples included 
with greater sulfur contents. Since decrease in tetraethyl- 
lead susceptibility due to sulfur compounds is independent 
of the octane number of the fuel and only slightly different 
for fuels of different compositions,"* a series of lines 
could be drawn parallel to the susceptibility curves to 
represent different concentrations of sulfur. The curves 
for straight run gasolines are shown as Figures 1, 2, 3, 


and 4 
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(1) straight run gasoline .. . 
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Figure 1. Motor method susceptibility 
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Figure 3. Clear sensitivity 


Figure 1, giving motor method TEL susceptibility. 
checks well with tabulated data, presented by Nelson.” 
lying 1 to 114 numbers higher than Nelson’s data in the 
10 to 76 octane number range. Nelson’s high-sulfur data 
lie approximately 51, 
in the 46 to 72 octane number range 

Sulfur has the same quantitative effect (causes the same 
loss in tetraethyllead efficiency) on lead susceptibility by 
the motor method as by the research method Therefore. 
points which lie well off the lead susceptibility curves can 
rROLEUM REFINER 
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numbers below the author's curve 
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Figure 2. Research method susceptibility 
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Figure 4. Leaded sensitivity 


lie close to or on the leaded sensitivity curves and this is 
seen to be the case generally (i.e.: less scattering to the 
points on the sensitivity plot than on the susceptibility 
plot). Sensitivity is defined as the response of a motor 
fuel to the change in engine severity between the operating 
conditions of the ASTM research method (D 908) and 
ASTM motor method (D 357). 
Catalytically Reformed Gasolines Many articles 
have appeared in the literature in recent years on catalytic 
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Figure 5. Motor method susceptibility 
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Figure 7. Clear sensitivity 


reforming (Ref. 5 through 28) so that sufficient data are 
available to define fairly well the behavior of catalytically 
_reformed gasolines. Curves for this stock on the four sets 


of coordinates are shown as Figures 5, 6, 7, and & 


Thermally Reformed Gasolines— The data for ther 
mally reformed gasolines ' have been combined with 
the data for thermally cracked gas oils, since it appears 
that a single line can be used to represent them. Gasolines 
from cracking some light distillates and residual stocks 
do not seem to fit the susceptibility curves, but do appear 
to follow the sensitivity curves. In view of the earlier 
observation that the sensitivity of a stock is independent 
of sulfur content, this behavior indicates that the dis 
erepencies are due to variations in sulfur content. The 
four curves for this stock appear as Figures 9, 10, 11 
and 12 

Figure 9, giving motor method lead suse eptibility, checks 
well with Nelson's data.” averaging about 2 numbers above 
Nelson's data. 


Fieure Il, showing clear sensitivity follows closely 
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Figure 6. Research method susceptibility 
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Figure 8. Leaded sensitivity 








ligure 4 of TML-8.' with a deviation of minus 2 numbers 


at 50 motor octane clear; minus | at 60; and essentially 
Nelson's data’ lie from ly 
number above at 65 to 3 numbers above at Wagner's 


,. 
data’' lie less than 2 numbers higher than the author's 


coincident from 70 to 80. 


curve over the range of 40 to 65. 


Catalytically Cracked Gasoline The data for cata- 
lytic cracking (Ref, 29 through 49) do not cover a wide 
range on any of the four sets of coordinates. Therefore, 
the slope of the line was taken as intermediate between 
the slopes of the corresponding curves for thermally 
cracked and catalytically reformed stocks. There is little 
difference in the slopes of these two stocks. The resultant 
four curves are Figures 13, 14. 15, and 16. 

Nelson has published data®* which can be checked 
avainst all four curves and it is found to lie within two 
numbers of the present set of curves in every case. 


Catalytic Polymer Gasoline few data are found in 
the literature on the sensitivity and susceptibility of cata- 
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(3) thermally reformed gasoline .. . 
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Figure 9. Motor method susceptibility 
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Figure 11. Clear sensitivity 


lytic polymer gasoline (Ref. 50 through 59). This is 
possibly due to the fact that cat poly gasolines normally 
cover such a small range of octane numbers and are used 
in such low percentages in market gasolines. However, 


they are credited with very high blending octane numbers 
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Figure 10. Research method susceptibility 
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Figure 12. Leaded sensitivity 


and are deserving of considerable study in view of the 
upward trend in quality demand. Because of the scarcity 
of data and of the olefinic nature of catalytic polymer, the 
curves were drawn with the same slope as the correspond 
ing curves for the mono-olefins. The resultant curves are 
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Figure 13. Motor method Figure 14. Research method susce 
susceptibility 
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ptibility Figure 15. Clear sensitivity Figure 16. Leaded sensitivity 


(5) catalytic polymer gasoline .. . 
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Figure 18. Research method susceptibility 


shown as Figures 17, 18, 19. and 20 


Composite Curves For ready comparison, the curves 
for the five blend stocks have been combined for each of 
the four sets of coordinates in Figures 21, 22, 23, and 24 

Figure 25 is a plot of motor number versus research 
number of gasolines, both regular and premium, marketed 
in the past eight vears. These data were taken from the 
periodic survevs published by the Bureau of Mines’® and 


Pew 


80 90 70 80 90 
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Figure 19. Clear sensitivity Figure 20. Leaded sensitivity 


by the Fk. I. du Pont Company® and are averages for the 
whole United States for the period covered by each survey. 
Again a straight line has been drawn through the points 
though there is some indication of an upward curving 
trend (acceleration of sensitivity with increase in motor 
number). This would be a natural consequence of the 
demand for increased sensitivity brought on by the up 
ward trend in compression ratio of the automobile engine. 

On this same chart, motor and research number require- 
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Figure 21. Motor method susceptibility 
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Figure 23. Clear sensitivity 


nents have been indicated for several compression ratios 
These data have taken from the paper by Scott. 
Tobias, Haines The data indicate that research 
number requirement increases more rapidly with com 


been 


pression ratio than does the motor number requirement 


Research number, therefore, becomes limiting and_ the 


allowable fuel sensitivity increases with compression ratio, 


Auxiliary Curves To facilitate the extrapolation of 
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Figure 22. Research method susceptibility 
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Figure 24. Leaded sensitivity 


octane numbers above 100 on both the motor method scale 
and the research method seale, the correlation of Deters” 
was used and is reproduced here as Figure 26, 

A series of charts were prepared for several series of 
hydrocarbons in the outlined above for the re- 
stocks. All the for were taken 


from the comprehensive review by Lovell.’ 


manner 


finery data these curves 


Curves were 


drawn for paraffins; mono-olefins; naphthenes and sat- 


urated bicyclics: and aromatics, aryl-olefins. and un 
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Figure 25. Sensitivity of gasoline marketed in the past eight years 
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Figure 26. Octane numbers above 100 were extrapolated by this correlation 
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Figure 29. Clear sensitivity 


saturated bicyclics. The individual curves are not repro 
duced here. but composite charts for the four sets of 
coordinates appear as Figures 27, 28, 29, and 30. 

The references employed in this study have been grouped 
according to stock designation for the convenience of the 
reader. The number of samples represented on each of the 
curves is summarized in Table 1. 

No attempt has been made to determine the relative 
merits of the various correlations of laboratory octane 
ratings with road or performance ratings. It was simply 
assumed that for some time laboratory tests will continue 
to be the refiners index of motor fuel quality and that 
the research method and the motor method will be the 
tests used for this purpose for the immediate future 

In this regard, it is desirable that whenever practicable 
the refiner determine and report complete sensitivity and 
susceptibility data on pilot-seale and plant-scale tests of 
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Figure 28. Research method susceptibility 
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Figure 30. Leaded sensitivity 


all reforming and cracking studies 

Also, no attempt has been made to correlate blending 
characteristics of the various stocks. This more difficult 
problem could perhaps be approached in the same mannet 
as was employed in preparing the present set of charts 
Such a study would be of more direct benefit to the refiner 
as he is primarily interested in the ultimate blends which 
can be made from his stocks for marketing. However, the 
charts presented here will be useful in making the indicated 
conversions and are the only means available for expand 
ing the octane information on tests where insufficient data 
were obtained due to lack of sufficient sample. change 
in emphasis on type of octane test, or other reason — and 
the samples are no longer available for further testing. 
And, it is likely that road performance ratings will con- 
tinue to be correlated in terms of research and motor 
numbers. 
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how reforming relates... 


YIELD-OCTANE correlations have been developed for 
both thermal and catalytic reforming. These correlations 
enable the refiner to refer to some standard octane number 
the different qualities of gasoline obtained from any given 
cracking stock by different cracking severities. This in turn 
enables the refiner to determine optimum cracking levels 
of his various cracking stocks for given market situations. 

Faced with fluctuating demands for finished products, 
accompanied by fluctuations in market prices, the refiner 
may find oecasionally that it is more profitable to crack 
some of these products rather than to market them as 
such. This applies primarily to middle distillates and 
residual fuels. He is then confronted with the problem 
of how severely to crack each stock, since quality and 
vield of gasoline produced vary with the nature of the 
charge stock and the degree of cracking. Assuming the 
availability of the necessary yield-octane data for cracking 
the desired stocks, the next requirement ts to be able to 
refer the various qualities of gasolines produced from 
different cracking severities to some standard or reference 
quality in order to evaluate the ultimate products and 
finally determine the point of maximum dollar yield, o1 
optimum cracking level. This last requirement can be met 
by assuming reforming of the gasoline to the reference 
octane level if the gasoline produced is below this value 
or assuming that the increase in octane number was due 
to reforming if the produced octane number is above the 
reference level. 

Sachanen makes the following observations on thermal 


reforming :°” 


reformed gasoline of a given octane number 
leper mon the mitial octane number of the naphtha, de 
crea ith decreasing initial octane rating. Vice versa, the 
liwher ! ral ctane rating the higher the ctane number 


isoline at the same vield’ 


It can be inferred from this that the yield of gasoline 
from reforming decreases as a given stock is reformed 
to higher octane numbers and that the rate of decrease 
hecomes more rapid as the octane number produced be 
comes higher 

Report TML.3 of the Technical Advisory Committee for 
the Petroleum Industry War Council’ established that the 
octane improvement of nominally 400 F. end-point stocks 
is a function of the octane number of the feed stock and 
is independent of any other property of the feed stock 
such as characterization factor, The yield-octane relation 
ships in TML-3 were correlated in terms of dry gas yield 
weight percent of propane and lighter) with coil outlet 
pressure as a parameter. This is not a convenient basis 
for the type of problem outlined here, so an attempt was 


made to find some more suitable method of correlation. 


Correlation Development A series of charts have 
been developed which define completely the vield-octane 
relationships for catalytic and thermal reforming and for 
both motor and research octane numbers. These correla 
tions were based on three assumptions. First, it’ was 
assumed that the yield-octane relationship was independent 
of operating conditions. Second, it was assumed that a 


gasoline of any given quality could have been obtained 


from a stock of some lower quality by reforming. And 
finally, it was assumed that the instantaneous degradation 
of a stock in a reforming operation is a function solely 
of the octane level at which the reforming takes place. 
The term degradation is used here as the rate of decrease 
of yield of gasoline per unit increase in octane number. 

lhe same technique was employed in making both corre- 
lations, It will be described in detail here for catalytic 
reforming. 

The data emploved in the catalytic reforming correla- 
tion were taken only from literature reports on the new 
reforming processes announced in the last four years 
(those which employ a hydrogen-rich recycle gas stream). 
\ preliminary attempt at a correlation including data 
from other types of catalytic reforming processes demon- 
strated that these other processes fall into a different 
vield-octane category, so they have not been considered 
in the present correlation. The processes which have been 
considered are not identified by name as it is not the 
intention of this paper to compare the various catalytic 
reforming processes with one another, but rather to com- 
pare catalytic reforming. as restricted above, with thermal 
reforming. 

First, the data available in the literature on catalytic 
reforming (Ref. 5-28. 60 and 74) were grouped according 
to leaded research octane number of the charge stock into 
groups separated by five octane number intervals. For the 
data within each group, the improvement in leaded octane 
number (leaded number of the reformate minus leaded 
number of the charge) was determined for each test and 
plotted versus the corresponding yield of reformate on 
the chart for that group. The resultant charts are repro- 
duced here as Figures 31 through 38. The charge octane 
range and number of tests represented on each chart are 
tabulated in Table 2. 


Actual Number 

Nominal Range of of Tests 

FIGURE NUMBER Charge Octane Charge Octane Represented 

| 0 f12 

) 5) ; 
wo 


65 





“ 


Ihe line drawn on each chart does not necessarily best 
represent the data on that chart. but is intended to be 
the line best representing that data which is consistent 
with the lines on the other charts. This was accomplished 
by first preparing Figure 39 from curves drawn tentatively 
on Figures 31 through 38. The lines on Figure 39 were 
smoothed and spaced, then checked against the correspond 
ing curves on Figures 31 through 38. In this manner. the 
final curves were derived. In considering the closeness 
with which the individual lines represent the corresponding 
data, it should be borne in mind that in most cases the 
points represent a wide range of charge octane numbers 
as shown in Table 1. Also, these charts were constructed 
without regard to operating conditions such as. space 
velocity, recycle gas ratio, percent hydrogen in the recycle 
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Figure 39. Improvement in leaded research number versus 
yield of gasoline 





gas, temperature, and catalyst. And in many cases the 
charge stock was not a full-range gasoline, but a selected 
cut 

To extend the usefulness of the correlation, Figure 39 
was converted to a motor octane basis by means of the 
leaded sensitivity curves for straight run and catalytically 
reformed gasolines (Figures 4 and 8) and is shown on 
this basis as Figure 40. 

The procedure outlined above was employed in corre- 
lating data on thermal reforming. The data were taken 
from TML-3° and TML-8.* The separate curves for the 
different charge octane numbers are not reproduced here. 
but the combined both motor and research 


octane numbers are shown as Figures 11 and 12 respec 


curves for 


tively 

Figure 41 was derived first and then converted to Figure 
12 using the leaded sensitivity curves for straight run and 
thermally reformed gasolines (Figures 4 and 12). This 
since the test data were 


octane 


operation Was avain necessary 


generally reported on the basis of only one rating 


method, in this case the motor method 

One major difference will 
plotting the curves for thermal reforming 
In the case of thermal reforming 


he noted in the manner of 


as compared 
with catalytic reforming 
vield of reformate is plotted versus octane number of 
reformate, For catalytic vield is plotted versus 
improvement ino octane number of reformate over charge 
This was done to provide a better spreading of the lines 
on the catalytic reforming plot and is necessitated by th: 
between the vield-octane relationships 

At a 70-percent vield, there is only 


reforming 


inherent difference 
of the two processe 
numbers spread in either research or motor 
octane reforming ol 
10 to BO leaded octane number charge stocks. While at the 
same vield by thermal reforming, there is a 9 motor num 
ber spread and an LL research number spread. The type 


}! octam 


number of reformate from catalytic 


ol plot used for thermal reforming would he more con 
venient for catalytic reforming if a good separation of the 
number of reformat 


lines would be realized since octane 


is given direc thy by such a plot 
The data employed in both correlations 
reforming of 


thermal and 


catalytic were almost entirely for straight 


204 
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Figure 40. Improvement in leaded motor 
yield of gasoline. 


run charge stocks, though there were some data on reform- 
ing of cracked naphthas for both processes. The range of 
characterization factor of charge stock was essentially the 
same for both correlations: 11.5 to 12.2 for thermal re- 
forming and 11.5 to 12.3 for catalytic. It is thought that 
the correlations can be safely employed for mild reform- 
ing of cracked naphthas. 

Figures 31 through 38 for catalytic reforming and the 
corresponding charts for thermal reforming (not repro- 
duced here) appear to substantially confirm the assump- 
tion that the vield-octane relationships are independent 
of operating conditions. 

As a check on the self-consistency of the final curves. 
Figures 39 through 42, and of the other basic assumptions 
(a gasoline of any given quality could have been obtained 
by reforming a stock of some lower quality and that the 
instantaneous degradation of a stock in a reforming oper- 
ation is a function solely of the octane level at which the 
reforming takes place). Figures 43 and 44 were prepared. 

The data on these charts were obtained in the following 
manner. The lines on Figures 39 through 42 were differ 
entiated graphically by reading the slope of each line at 
several points. Each slope was then multiplied by the ratio 
of the volume of the original charge to the volume of 
liquid existing at the point where the slope was measured. 
This product is the instantaneous rate of disappearance 
of liquid product per unit increase in octane number of 
these values are plotted on Figures 43 and 41 
ind define single lines fairly well considering the fact that 
are based on unsmoothed, graphical differentials. 


the liquid 


thes 


with any octane number, any one of these 


integrated to produce a curve coincident 


“Marting 
curves can be 
with the curve for the same charge octane number on the 
corresponding chart among Figures 39 through 42. In 
this manner. Figures 39 through 42 could be reproduced. 
The only advantage in doing this would be that all of the 
data would be employed in obtaining each line on the 
final chart. However, it would have the disadvantage of 
introducing the errors incurred in the graphical differen- 
tiation and integration. 

The technique outlined for deriving Figures 43 and 44 
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Figure 41. Leaded motor number versus yield of reformate 


does not take into account the effect on yield or octane 
number of the presence of the coexisting gases and coke, 
but this effect is probably slight. 

From Figures 43 and 44 it appears impractical to at 
tempt to exceed 85 leaded research number or 75 leaded 
thermal reforming and 95 leaded re 
search number or &5 leaded motor number by catalytic 
reforming. Also, it appears next to impossible to exceed 
94 Research (83 Motor) by thermal reforming and 105 
(96 Motor) by catalytic 


motor number by 


Research reforming. These con 


clusions are fairly obvicus without any consideration of 


economic factors or making any comparisons between the 
two processes 

lo permit the estimation of yields of materials boiling 
outside the gasoline boiling range. Figures 15 through 48 
have been prepared. The products selected for this pur 
pose were ethane-and-lighter, propane, and butane. For 
thermal reforming it was necessary to have a heavier-than 
“tar.” Octane improvement 


Yield of 


ethane-and-lighter is shown throughout as weight percent 


vasoline product designated as 


was used as a basis for correlating these vields. 


of charge Propane is given as weight percent for catalytic 


reforming and liquid volume percent for thermal reform 
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Figure 42. Leaded research number versus yield of reformate 


bad) 60 


70 80 
Research+ 3cc TEL 


ing. Butane and tar yields are shown as liquid volume 
percents in every Case. 

These charts are based on fewer data than are the uso- 
line yield curves. As a result, the octane improvement 
criterion is a necessary oversimplification of the actual 
vield relationships. Therefore, these charts can not be used 
with the same degree of assurance as the gasoline yield 
charts. However, in most cases the resultant yields will be 
quite small and comparative figures will be sufficiently 
accurate for most purposes. 

In the case of thermal reforming, the ethane-and-lightes 
can be assumed to have a net heaiing value of 20.800 Btu 
per pound. In the case of catalytic reforming, this value 
will vary widely depending on the hydrogen and hydrogen 
sulfide content of the gas. On a hydrogen sulfide free basis, 
a value of approximately 10.300) Btu per pound appears 
reasonable. However, on a volume basis this value will 
be less than 550 Btu per cubie foot which means difficul 
attempt is made to 
utilize this gas in a system designed for 1000 Btu gas or 


higher. As it contains between 70 and 95 mole percent 


ties will be encountered when an 


hydrogen, this gas is more valuable as a source of hydro 
gen when it can be utilized readily or sold easily than it is 


is a source of Btu's 
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Figure 43. Instantaneous decrease in yield per unit increase in leaded 
motor number for both catalytic and thermal reforming 

Using the Correlations—-Figures 39 through 42 and 
LS through 48 make available to the refiner a means of 
accomplishing the second step of the original problem 
that of being able to refer the various qualities of gasoline 
produced from different cracking severities to some stand 
ard or reference quality This can best be explained by 
means of illustrative examples 


Example 1. 
Problem 
diesel fuel gave the following yield-octane data for butane 


Pilot plant thermal cracking of a certain 


free gasoline 
Test 
LV 

earM 
All these tests are to be referred to a standard leaded 
(3 ce) Motor octane number of 78 

Solution: First. the given clear octane numbers must be 
converted to leaded numbers. This can be done by means 
of Figure 9 


Test 

Leaded M 

Snmemeneind 

It is seen that the gasolines from Tests 1, 2. and 3 are 
lower in octane number than the standard and can be 
reformed to that standard with a decrease in vield from 
that realized in the pilot plant tests. Tests 5 and 6, on the 
other hand, produced gasolines of higher quality than the 
standard and are, therefore, equivalent to a higher vield 
of standard quality gasoline than that realized in the pilot 
plant tests. There will be no correction for Test 4. 

The vield correction is made by reading from Figure 
) for catalytic reforming or Figure 41 for thermal re 
forming the yield of 78-octane material from reforming 
the gasolines from Tests |, 2. and 3. In the case of Tests 
> and 6, the yield of material of the actual octane which 
could be obtained from a 78 octane number charge stock 


is read from the same figure 
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Figure 44. Instantaneous decrease in yield per unit increase in leaded 
motor number for both catalytic and thermal reforming 


In addition. the corresponding yields of materials boil- 
ing outside the boiling range of gasoline are read from 
Figure 46 for catalytic reforming or from Figure 48 for 
thermal reforming 

For thermal reforming: 

Test 

—. 

\ 

\ 
\ Tar 


For catalytic reforming: 
Vest 1 
Vr ‘ i 
ha 
LV 

The negative figures for Tests 5 and 6 are vields to be 
subtracted from the yields of corresponding materials 
from the pilot plant tests, since if the cracking operation 
had been conducted to produce 78-octane gasoline, the 
vields of these materials would have been less by the 
amounts indicated in the tables. These values are based on 
the 78-octane gasoline as 100 percent. In the other tests, 
the indicated values are based on the gasoline produced in 
the pilot plant tests as 100 percent and are additional 
vields which would be realized in reforming the given 
gasolines to 78 octane number. 

These yield figures, now corrected to the same quality, 
can be used in making an economic study of the realiza- 
tion from cracking this diesel fuel compared with market- 
ing it as such. In this series of tests, the vields of mate- 


PerroteumMm REFINER 





other yields in catalytic reforming .. . 








8 


N 


8 





N 





o 








a 








ro] 


+ 








b 


ow 





oO 





Ce / 


~~ 








~™ 


A 








v 
O 
° 
o 
> 
ond 
LP] 
U 
° 
_ 
> 
— 
® 
_ 
£ 
mo 
| 
8) 
N 
U 
° 
> 
~_ 
= 
i 
ao) 
® 
> 

















Yield - Wt % C2 &Lighter, Wt %C3 ,LV % C4 























A 
; 





20 30 40 
Improvement In Research + 3ccTEL 


Figure 45. Yields of butane and lighter versus improvement in 
research number 


rials boiling outside gasoline range can be neglected for 
most purposes. 
Example 2. 

Problem 


are being considered for purchase. 


The following debutanized natural gasolines 


Gasoline 1 2 3 4 5 
lear Re ‘ h N 94 9.9 ] 6.4 4¢ 
Assuming these gasolines to be equal in all other respects. 
compare them on the basis of their equivalence to 85 
leaded research number. 

Again, the given clear numbers must be con 
This can be accomplished by 


Solution 
verted to leaded numbers. 


means of Figure 2. 


Crasoline 
Leaded I 
Ir ' 19% 

It is seen that all of the gasolines have leaded numbers 
below the standard. Referring to Figure 39 for catalytic 
reforming or Figure 42 for thermal reforming, the yield 
of 85 octane number reformate which could be realized 

ther, 1954 
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Figure 46. Yields of butane and lighter versus improvement in 
motor number 


50 


from each stock is readily obtained. 
Crasoline 1 

Yield Thermal 

Relative Value 1.000 

Yield ] « 

Relat 


ital 
lative Valu 1.000 


To facilitate the final decision regarding these gasolines, 
the 
cluded for both thermal and catalytic 

The yields of other materials in this example are ob- 
tained from Figure 45 for catalytic reforming or Figure 


value relative to gasoline number one has been in 
reforming. 


17 for the thermal reforming. 
lor thermal reforming: 


(msoline No 1 
vt ‘ 1 


I 
I (4 
I ~ Tat 

For catalytic reforming: 
Casoline No i 

Vi i 


wr 
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other yields in thermal reforming . . . 
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Figure 47. Yields of lighter and heavier than gasoline versus 
improvement in research number 


these yields are to be evaluated and added to the gaso 
line valuc 

Phe present corre lations can be used in economic studi 
to determine where TEL is 
used in varying amounts to bring the different qualities to 


charts, 


optimum cracking severity 
level by means of the susceptibility 
Figures 6 and 10, and an Hebl-ty pr of ethyl 
This will be illustrated by the following example 


the same 
blending 


chart 


Example 3. 

Problem: A naphtha with a leaded Research number of 
65 is to be brought to a Research number of 90 by the 
optimum combination of ethylizing and reforming. 


Solution: No consideration will be given here to costs 


TABLE A 


Improvement Yield Leaded No. Clear No ce TEL te 908 


“4 
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Figure 48. Yields of lighter and heavier than gasoline versus 
improvement in motor number 


The sole concern will be the yields of gasolintes and the 
accompanying TEL requirements. This problem will be 
approached first using catalytic reforming, then by thermal 
reforming. In each case, certain improvements in octane 
number will be assumed, the corresponding yield deter- 
mined from the present correlations, the corresponding 
clear numbers determined by means of Figure 6 or 10 
and finally the number of ce of TEL required to bring the 
particular reformate to a Research number of 90 will be 
determined by assuming a straight line lead curve on a 
Hebl chart 

The results for this procedure for catalytic reforming 
are summarized in Table A. 


Results for thermal reforming are as shown in Table B. 


TABLE B 


ce TEL to 9 


Vield Leaded No. Clear No 


Improvement 


"30 
TON 


“Ho 
43.5 
HOS 
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Avain. the vields of other materials can be read from 
Figures 45 and 47 for catalytic and thermal reforming 
respectively. These data taken with product prices, TEL 
cost, fixed and variable costs, etc. can be employed by the 
refiner to determine the optimum reforming level for this 
stock. 

Summary Yield-octane relationships have been de- 
rived for both thermal and catalytic reforming and for 
both motor and research octane numbers. These curves 
are not exact enough to be used as direct guides to actual 
operations (i.e.: for the prediction of the exact yield of 
a given octane to be expected from a given charge stock ). 
However. they can be used to estimate rather accurately 
the relative yields of various octane numbers from a given 


stock or stocks. or to estimate the relative yields of a 


viven octane number from various stocks as illustrated in 


the above examples 
The three basic assumptions were substantiated satis- 


factorily 
1. The vield-octane relationship is independent of oper- 


atine conditions. (Figures 31 through 38.) 


» A evasoline of any quality can be obtained by reform- 


ing a stock of some lower quality. (Figures 43, 44.) 


; The instantaneous degradation of a stock in a reform- 
ing operation is a function of the octane level at which 


the reforming takes place. (Figures 43, 44.) 
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DIGGING INTO the economics of 
operating an old pump could turn up 
highly profitable information. The ap- 
pearance of satisfactory performance 
may be hiding real costs which could 
very well represent the price of a 
modern pump, and other appreciable 


savings, too. 


A pump may still be delivering de- 
signed capacity and head despite its 
age. It is this fact, the seemingly satis- 
factory performance of the pump, that 
protects its reputation as an “old faith- 
ful” from closer scrutiny. Gradual de- 
creasing efficiency is not as noticeable 
as a sudden breakdown. Nor are power 
costs looked upon as excessive unless 
totaled up over a number of years and 
compared with similar costs for a new 
pump. Pump manufacturers have come 
a long way in designing units to 
reduce over-all operating costs. 


Consider a motor-driven pump built 
in 1928 to handle 2500 gallons per 
minute against 150 feet total head. 
When originally built, it had an effi- 
ciency of 78 percent requiring an 
input of 121 brake horsepower. Due 
to wear and tear, and if no revolving 
parts have been replaced, it could be 
expected that the pump in 1953 would 
have an efficiency of about 74 percent. 
and would require 128 bhp to deliver 
the designed capacity and head. 


Save 18 bhp A modern pump for 
these same conditions could be ex 
pected to have an efficiency of 78 per- 
cent, requiring 110 bhp. This is a 
possible saving of 18 bhp. Based on a 
power cost of | cent per kilowatt-hour, 
savings in power cost for one year 
(8760 operating-hours } is $1176. 

The cost of a new pump or com 


It will pay you to look into the economics of operating an old pump. New pumps like this require plete unit, and the time it would take 


less maintenance and power to pay for it from the operating- 
savings gained over old pump are 
shown here. The following figures are 
based on | cent per kwh, or $.00746 
per horsepower. (Add additional costs 
for freightage and for changing foun 
datior and piping to the total cost 


When to Replace a Purnp. ««: 


Price (estimated) 
based, coupling 
Price (estimated 


440-y 1750-rpm 
rice (estimated) o 


Check the hidden costs. They may run higher — votiage starte: 


Potal cost of new puny 


than the cost of a modern replacement. mal puny 


r, startet 


Hours per year operation 8760 6500 4000 


Savings will pay pumy 
hase & coupling in (1 
Savings wall px 


C. E. Cromwell, DeLaval Steam Turbine Com; Trent slots walt tp (rnentl 


Even if renewal parts for the 1928 


pump could restore its original effi 
ciency of 78 percent it still requires 11 
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8760 HOURS-ONE YEAR 


2 3 4 5 678910 
THOUSANDS OF HOURS CAPITALIZATION AMOUNT 


FIGURE | 


HOW TO USE THE CHART—Here is an example plotted on the chart. A 1930-model pump has an efficiency of 71.7 percent requiring 100-horse 

power motor. A 1954 pump has an efficiency of 78 percent requiring only 92-hp motor. Saving is 8 hp. The pump operates about 4400 hours per 

year. Find the point where diagonal 8-hp line intersects 4400-hour line. Column at left shows annual saving to be approximately $260. The 
saving in ten years (considering interest at 4 percent compounded annually) would be about $3200 
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Calculation of power cost 
savings and capitalization 
amounts can be made 
quickly by using chart on 
the opposite page. 











hp more than the new pump. Based 
on &8760-hour 
power cost of old unit is $719 more. 
Depending on how obsolete the pump 
parts are, they might be relatively ex 
pensive, compared with the cost of a 
modern pump. 
If the amount 
power cost were set aside to accumu 
late interest, the total will then repre 
sent an amount that will pay for all o1 
part of the cost of a new unit. If a 
company’s practice is to consider rela 
tively long term write-offs, these sav 


operation per year, 


saved each year on 


ings may well be sufficient to pay for 
the new unit and also for other addi 
tional capital expenditures 

Some operators of central-station 
power plants believe that in a new 
unit that pays for itself in 
eight to ten years is a good investment. 
When replacing old equipment, the 
expected life of the plant may reduce 
the length of write-off that can be con 
sidered. This premise must be consid 


station a 


ered throughout industry. regardless 
of the products 
Calculating Savings — Calculation 
of power cost savings and capitaliza 
tion amounts can be made quickly by 
using the chart in Figure 1. First com 
pute the horsepower savings and mul 
tiply the yearly 
operation. This chart can be used for 


results by hours of 
quick approximations and can be read 
within about 2 percent accuracy 

The diagonal lines represent “horse 
shows 
Read 


hours per year 


power savirlivs és The abs Issa 


hours per year” of operation 
ing vertically up the 
to the 
left 


in power 


horsepower savings,” to the 
the annual 
and to the right 


capitalization amount 


ordinate is savings 


cost ordi 
nate is the 
three right hand ordinates 


and 


Shown are 
different 
terms of years 


each for interest rates 


The chart is based on cost of power 


wt S.0] per kilowatt 


lon ality 


If in a particular 


less 


imply multiply answer from the chart 


power cost is more ot 
by the ratio to actual cost; ie. if the 
cost is 12 mils per kw, multiply by 


1.2: if the 
tiply by 9 


9 mils per kw 


Examples of Savings The fol 


lowing examples are taken from rec- 
ords to show what improvements in 
efficiency have been made and the sav- 
ing and capitalization amounts are 
taken from the attached chart, 

1. Service Water Pump—— Con- 
sider a pump installed in 1926 having 
an efficiency of 70 percent and an 
input of 28.9 bhp. A modern pump for 
the same conditions (400 200 
feet total head) has an efficiency of 
79 percent and an input of 25.6 bhp. 
This is a 3.3 bhp saving. Annual sav- 
ing if service water pump runs 6000 
hours per year is $150. Capitalized in 
four years at 4 percent interest the 
total is $630. The estimated 
price of a new pump for these operat- 
ing conditions is $438. 


uo 
gpm, 


amount 


2. Boiler Feed Pump 
650 total head at 220 F. 
1930, efficiency 

63 percent, 99.5 bhp 
1953, efficiency 

69 percent, 91.0 bhp 


100 gpm, 


Veal 


Veat 


8.5 bhp saving 
Annual saving if pump operated 8760 
hours per year is $560. Annual sav- 
ings capitalized in 10 years at 4 per- 
cent represents a total of $6700. Esti- 
mated cost of new pump is $] Ol. 


15 med 
200 feet. 


3. Water Works Pump 
(10,400 gpm), total head 
1926, efficiency 

84 percent, 625 bhp 
1953, efficiency 
89 percent, 590 bhp 


Veat 


Veat 


35 bhp saving 


Annual saving if pump operated 5000 
hours per year is $1300. Annual sav- 
ings capitalized in 15 years at 5 per- 
cent represents a total of $28,000. Esti- 
mated price of new pump is $4054. 
When accurate calculations are re 
quired for formal presentation, annual 
savings are obtained by multiplying 
horsepower savings by yearly hours of 
operation X Cost per horsepower hour 
(kwh cost x 0.746). The annual sav 
diy ide d by a 
terms of years of interest rate will give 
Fable 1 lists 
factors for various terms and in 
The a 


than 


ings factor, based on 
the capitalization amount 
these 
can also be used for 
those the 


terms other shown in 


chart 

Undoubtedly, plant engineers in in 
dustry and municipalities realize that 
the hidden costs of old 


equipment could represent 


operating 
very. well 
the purchase price of new equipment, 
But officials 


shown purchase of 


manavement must be 
modern 
than 


the continuing costs of operating old 


why the 


equipment is a Wiser investment 


the actual 
old 


ment are obscured because power costs 


equipment In some cases 


cost factors of operating equip 


Boiler Feed Pump: $560 annual savings (see 
example at left) 


are negligible, where power is obtained 
as the by-product of some process. Or 
the unit may be fully depreciated. 

If power and depreciation are neg- 
ligible factors, which is seldom the 
case, there are still repair costs of 
some kind to consider. Obsolete parts 
are more expensive and require ex 
tended delivery time, Should produc- 
tion losses occur because of the delay 
in obtaining obsolete renewal parts. 
the losses are chargeable to the old 
pump. The modern renewal 
parts for which patterns are available 
and the parts are in stock represent 
very tangible savings when compared 
with the cost of obsolete parts. Some- 
times a modern pump can be pur 


cost of 


chased at prices equal to or even less 
than the cost of extensive 
parts for an old pump. 

The chart and examples shown here 


renewal 


could help engineers give management 
officials a graphic insight into eco 
nomics of depreciation, deterioration 
and obsolescence for a particular in- 
their plants. They will 
also the higher operating 
costs entailed by these three factors 
could be converted into appreciable 


stallation in 


show how 


savings to make modernization pay its 


own Way 


TABLE 1 
Annual savings divided by factors 
sum including interest accumulated for 
yoors and interest rate selected 


in table equals 
number of 


Percent Interest Rate Annum, 
Compounded Annually 





Figure 1 


Nomenclature for dimensions of finned tube and tube spacing 


Cooling Liquids With Finned Coils 


Heat transfer and pressure drops can be predicted from these correlations 
based on test data from 30 units. 


Donald L. Katz, Edwin H. Young, Richard B. Williams and Garen Balekjian, 


4 
versity of Michiaan 


Ann Art 


AIR) PASSING banks of 


finned tubes is often employed to cool 


across 


Huids in fin fan units which replace 


cooling towers. in radiators for engine 
coolers and in other applications. Heat 
transfer and pressure drop data for 


banks of plain 


tubes have been correlated 


vases pdudssiny over 
based on 
the tube diameter. transverse spacing 
of the tubes 
similar data for finned 


added 
plain tubes 


and longitudinal spacing 
Correlation of 
tubes involves variables over 
those for 
height. fin 


to root diame ler 


including = fin 
ratio of fin 
Data and 


across 


spacing and 
diameter 


correlations for air 


banks of | 


tu issitiyv 


finned tubes have been re 


ported, but no general correlation of 
this information was available at the 
work started. 
treated the problem of heat 


‘ 


time this 
Schmidt 
transfer and pressure drop during the 


was 


course of this study, 

Ihe data in the literature as well as 
test data reported from a group of pri 
vate laboratories were assembled and 
analyzed. | Xp rimental data on thirty 
units containing transverse finned 


tubes with various pitches tube ar 


heights, fin 
available." 


rangements, fin spacings 


and tube diameter were 
Phe face area of the units varied from 
11.6 by 7 to 24 by 20) feet 


were two types of tubes 


>» Ife hie ; 
There used 


integral fin construction made from 
copper or aluminum and bi-metal fin 
with aluminum fins and 


In all 


heat transfer data were obtained 


construction 
root metal over copper liners 


Cases. 


Tat ' 
i RELINKIR 


for a series of air velocities passing 


over the coils with the air being 
heated 

Iwo correlations of the 
been made. The first is for air passing 


hank of 


velocity in) feet per 


data have 


across tubes at a specifi 
minute. In this 
case it 1 not necessary to use the 
properties of air, although it must be 


recognized that air normally entered 


the coil at room temperature and was 
heated up to a temperature not ex 
250 | 


| show - 


ceeding some 
bigure the nomenclature for 
describing finned tubes 
Correlations for Air The data 
were all reduced to a basis of film co 
eflicients of 


heat transfer per square 


foot of outside surface. In many cases 
fluid was circulated inside the tubes at 
a series of velocities which could be 


303 





Finned Coil Cooling . . . 





extrapolated to infinite velocity 


thereby obtaining the resistance of the 
metal wall and the outside film. In the 


cases where steam was condensing in 
side the tubes it was necessary 


sume a condensation coefficient for 


steam to compute the outside coeffi 


cient. The range of outside coeflicients 
in Btu’s per (hour) (°F) (square feet 
39.6. 

Figure 2 shows the heat transfer co- 


outside surface) was 2.8 to 


efficients for the outside surface as a 
function of the maximum air velocity 
in feet per minute. The maximum air 
velocity is computed from an air 
density of 0.074 pounds per cubic foot 
and the minimum cross-sectional free 


flow area between the tubes. It may be 
seen from Figure 2 that at a given 
velocity heat transfer coefficients vary 
} to | for the best tubes and their 
arrangement as compared to the poor- 
est tubes and their arrangement. It 
might be noted that units 11, 12, and 
13 had an in-line arrangement for the 
tubes. Units | and 22 had a single row 
of tubes while the other units were 
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Figure 2, Summary of heat transfer data 
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Figure 3. Heat transfer correlation for air 








all triangular spacings with two to 
eight rows of tubes each. In all cases 





the average transfer coefficient of all 
rows was used, No distinction could be 
made between the heat transfer per- 
formances for single rows or multiple 
rows of tubes. 

Figure 3 shows the heat transfer co- 
efficients along with physical dimen- 
sions of the system plotted against the 
maximum air velocity for finned tube 
coils with triangular spacing of the 
tubes. It should be noted that the 
variables included along with the heat 
transfer coefficients on the outside of 
the tube are the diameter of the tube at 
the root. the overall diameter of the 
fins, the number of fins per inch and 
the triangular spacing. Reasons can 


°o 


° 
Ld 


not be given why some groups ol 


°o 
> 


points are considerably below the 
average of the others since the authors 
did not have detailed knowledge of all 
test conditions. 

Pressure drop data for air are 
plotted on Figure 4 where the pressure 
drop depends upon the equivalent di- 


AP Deb iwenes water PER ROW) FT) 
° 
> 


°o 
- 


ameter of the tubes, the number of 


fins per inch, the diameter over the 
fin and the diameter of the root. The 
equivalent diameter D.,, is defined by 
Equation I. 

N de \ P 
Da ( 12 )( ~) (1) 


In general, there was a better correla- j 
| 
| 








tion of the pressure drop data than 
of the heat transfer. 200 300 400. 600 600 000 8000 8000 4000 6000 A900 


MAXIMUM AIR VELOCITY, FPM 








Generalized Correlations—by 
utilizing those tests in which the tem- Figure 4. Pressure drop correlation for air.‘ 
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Figure 5. Generalized heat-transfer correlation 
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perature of the air was known at the 
ible to 
devise a generalized chart in terms of 
the Nusselt number, the Prandtl num 
ber and the Reynolds number a 
Not all of the tests 
vided the temperature of the air and 
therefore could not be included. Figure 


mean condition it was po 


shown 


on Figure 5 pro 


5 may be used for predicting the heat 
transfer coefficient for any fluid pas 
ing across banks of finned tubes when 
the properties of that fluid are known 
A veneralized pressure drop correla 
tion is given in Figure 6 employing 
the equivalent diameter and the maxi 
mum fluid velocity, the number of fins 
the 


diameter 


over the fins 
The dot 
Rey 


indicative of 


per inch diameter 
and the 
ted line 


nolds 


at the root 
f al 


may le 


on Figure the low 
numbers 
the transition from turbulent to lami 
nar flow conditions 

Schmidt 


better 


were 


than 


The correlations of 
but 
those presented here 


tried found to be no 


Bond Resistance—Those tubes 


which are bi-metal were treated in 


exactly the same manner as integral 
finned tubes. The 


bond for bi-metal tubes is believed to 
be less than LO percent of the over all 


resistance due to the 


resistance for the usual monometallic 
tiabee 
the outside If 


data for bi-metal tubes 


when used with gases flowing on 


such a resistance | 


present in the 


it is included in thi» correlation 


Although 
have been present in those tubes which 
vave the heat 

cients on Figure 2. the range in coeffi- 


more bond resistance may 


lowest transfer coeffi- 
cients for monometallic integral finned 


tubes covered the upper three-quarters 





NOMENCLATURE 

heat of fluid at average 
rature, Btu/(ib)(°F) 

t diameter tor t be 


Specihe 
tempea 
qu ict 

bank, ft 
It de tt 
Dian r ov the fins 
bana root diameter, inches 
Maximum m s velocity m cros 


t] ibe banks, Ib 


liameter nches 


imches 


efficient, Btu/(hr) 
side area) 


oss flow 


nductivity of fluid at 
temperature, (Btu) 
FF) Cit’) 

r inch 


spacing, inches 


listance be 
irow 


lirection 


miber 
fluid a 
b/ it 
t fluid 
Ih /(ft 


of the heat transfer coefficients. On 
Figure 3, the data which cluster around 
the correlating line include test data 
from eight all copper units and nine 
aluminum-copper bimetallic units. 


Effect of Tube Spacing In as- 
sembling finned tube banks, the clear- 
ance between the tubes has consider- 
able effect on heat transfer coefficients 
and pressure drop as noted by the cor- 
The best heat 
obtained for a given number of tubes 


relations. transfer is 
when the tubes are arranged with fins 
tip to tip. A reduction in heat transfer 
and pressure drop occurs when the 
space between the tips of the fins is 
Air passing through this 
space would come in contact only with 


rie reased 


The correlations may 
the 
situation by computing pressure drop 
heat 


Various spar mes 


every other row 
be used to find the economies of 


ind transfer performance for 
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Figure 6. Generalized pressure drop correlation 
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Short-cut method for . 


Locating Optimum Feed Tray 


Calculating time can be greatly reduced by short-cut methods for locating 


the feed tray. This method has good accuracy as can be seen from the comparison with 


tray-to-tray calculations. 


S. R. M. Ellis, 
ee | a 
Birmingham, England 

WITH A NEW distillation project, 
short cut methods can save much time 
in selecting the optimum operating 
conditions. Once these conditions are 
specified tray to tray calculations can 
then be used for the final analysis of 
the problem. Such a procedure reduces 
to a minimum the number of tray to 
tray calculations which are time con- 
suming and may require extensive 
equililfrium data. 

There are relatively few easily ap- 
plied short cut methods for fixing the 
feed inlet position. In this article a 
simple rapid method is suggested for 
determining the number of equilibrium 
stages the feed tray. This 
method, as summarized in Equation 
(1), has been found to give good re- 
sults on a large number of binary and 


above 


multic omponent systems. 


Total Number of Equilibrium 
Stages short cut methods 
have been proposed for calculating the 


Several 


total number of equilibrium stages in 
Phe two most 
commonly used are those of 
and Martin. Gilliland 
both rely directly on minimum reflux 


the column 
Brown 
and which 
and minimum plate limits 

In continuous multicomponent dis 
tillation, the other 
ponents influences the separation of 
the key components 
tion of their 
R,,. This minimum reflux ratio is best 
determined using the equations of 
or Colburn 


presence of com- 


and the evalua 


minimum reflux ratio 


{ nderwood . 


The minimum number of plates in 
the column is determined by the equa 
tion of Fenske 


 ( 


The tray 
ratio of 


Feed Tray Location 
location ratio, which is the 
the number of equilibrium stages 
above the feed tray to the total num 
ber of equilibrium stages in the col- 


1 
he determined 


Smoker 
by plate to plate analysis. 
or by graphical construction. In this 
ratio the total number of equilibrium 
includes the still 


umn, i.e. can 


nerm 
for a given reflux ratio by the 


> 1 
equation, 


stages, Le. (mn + m) 
equilibrium stage. At total reflux thi 
ratio is the same as that for the plate 
location ratio given by the Fenske equa 


tm) 


It is therefore reasonable to Suppose 
that at high reflux these plate location 
ratios will be approximately equal. 


tion® and is referred to as ( 


In order to investigate the difference 


in the plate location ratios, (- ‘ — 


( - ) . at low 
n-+-m 


equilibrium data for benzene-toluene 


reflux ratios the 


and for benzene-n heptane’ has been 


plotted on large graph paper and the 


plate location. ratie (. - \ deter 


mined for varving reflux ratios and 


different separations. This data is sum- 
marized on Table | 


It will be (Table 1) that the 


) varies 
m 


reflux 


seen 
plate location ratio ( 
1 


very slightly with the ratio; 
thus the ratio of the number of equilib- 
rium stages is almost independent of 
the reflux ratio, The slight deviation 
which is present, ts highest when the 
feed composition approaches the bot 
toms composition and R is equal to 
LSR 

The following equation is therefore 
proposed for locating the number of 
staves above the feed tray 


( 1 
1 ) ' ' 
m - (1) 


T 


For a liquid feed the minimum number 
of trays between the reflux and feed 
composition, is determined by means 
of the Fenske’ equation, using the 
ratio of key components in the reflux 
and feed: it is assumed that the ratio 
of key entering 


feed is the same 


components in the 
as that in the liquid 
leaving the tray above the feed tray. 

With flash vaporization of the feed 
the minimum number of trays is cal- 


culated between the ratio of key com 


TABLE 1 
Benzene-Toluene 


Mol. Fraction 
Benzene 


Benzene-n-Heptane 


0% ow ow 


oo o40 ow 


i REFINER 


Total Reflux 
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ponents in the reflux composition and 
the ratio in the liquid fraction of the 
feed. Since the ratio of the key 
ponents in the liquid fraction of the 


com 


feed is assumed to be the composition 
of the liquid leaving the feed tray the 
determined by the 
this in 


number of trays 
Fenske equation includes, in 
stance, the feed tray 
Feed Tray Location Compari- 
scrris 
calculations by plate to plat 
Kirkbride’s 
by Equation (1) 

In Table 2, Examples | through 4 


benzene 


2 ol 


analysis, by method. and 


are for the binary system 
toluene with the overhead and bottoms 
compositions being in each case 95.0 
percent benzene and 95.0 percent tolu 
ene. The feed composition for Exam 
ple 2 is 10.0 


} 36.0 percent benzene and 


percent benzene, for 
Example 
for Example 4 20.0 percent benzene 
Examples 5 through 11 are for ternary 
and multicomponent systems 


Kirkbride’s 


lows 


relationship is as fol 


In the calculations by Equation (1) 
on Table 2 the total number of stages 
(n + m) by tray to tray analysis is 
Almost exactly 


the short cut correla 


used the same results 
are obtained if 
tion of Gilliland 


the total number of equilibrium stages 


is used to determine 


in the column 
Fable 2 it that 
Equation (1) gives results that are in 


hrom can be seen 


A comparison is given in Table 


close agreement with those calculated 
by tray to tray analyses and by Equa 
It is particularly interesting 
that accurate results are ob- 
tained for multicomponent systems, If 


= ) at the 


operating reflux ratio given in Table 2 
is plotted against the 


perimental points lie on the diagonal 


tion (2) 
to note 


the trav location ratio ( 


tray location 


) at total reflux the ex 


line up to a tray location ratio of 0.6 
The plot of these experimental points 
When the tray 
location ratio is greater than 0.6, and 
when R is less than 2 R,,. then for the 
investigated the points lie 


line. s| his 


expected from previous con 


is shown on Figure | 


systems 


slightly above the diagonal 


T 
siderations since when 0.6 
! mm 
the feed composition approaches the 
bottoms composition. 


The dotted 


therefore be used as a correction factor 


line on Figure | can 
to Equation (1) when the tray location 
ratio is greater than 0.6 and R 2K 


When R 2 K,, Equation (1) is used 


Example |! 
( cle thre sleulatior 
lable 2 
Minimum Stages Above the Feed 
Tray, (n.): 
{ 


Minimum Stages in the Column, 
(n m) 


bh quation 


TABLE 2 


Total Number of 

Mages atm 
n 

Plate te 


Above 
Plate heed 
Analysus Gollland Tray 


Stages Above Feed Tray 


Plate to 
Plate Equation Equation 
Analysis 1 2 System Reference 


e-Tolu 

yneon and (sill 
Coulson, Warner 4 
Brown. Souder 
Brown, Souder 
hamster 
Rotunson and G 
Robinson and G 


resol 20.20, m-cr 
= 


22.4%, residue 7 


19.4 


e. includes the still equilibrium stage 
Number of Stages in the Column, 
(n m): 
Rk, Is ¢ ale u 
equation 
At a reflux r: 


rrelation my 


a total of 26.7 


Number of Equilibrium Trays Above 
the Feed Plate: 


on (1)1 1O4 
tray analysis the nur 
the teed tray 13.0 


Example ti 
+} 


Case 


ior 

RLOC. ¢ 
compositi 
6% 
29.4% 
volatility 

above I 


Relative 





NOMENCLATURE 


number ot equilibrium: 


? 


above the teed tt 


a 
rhimimum 1 imbet r eq 
rium stages above tl 

tray 


nurmbe 


atio 


ating reflux 


reflux 
raction in 


component 
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Figure | 


Minimum Stages in the Column 
Reottoms comrt tion. ¢ LOG, ¢ 


41.6% J 00% 


iHibriun 


Number of Stages in the Column: 
At a reff if f 1 1.0 


Number of Equilibrium Stages Above 
the Feed Tray 
By Fqua 








By ti to tri inalysis the 1 
f equilibs t: above the feed 
is 6.0 

Since the completion of this article 
it has been noted that Maxwell, page 
234. “Data Book for Hydrocarbons,” 
1D). van Nostrand Company, Ine., New 
York, 1951. makes suggestion for using 
a method similar to this one involving 
Equation (1). However, Maxwell uses 
a slightly different flash vaporization 
procedure and does not include his 


supporting data. 
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The Eastern States Story 


This Gulf Coast refiner insures success by main- 


taining top quality in ® Men 


® Management 


® Communications 


William G. Dudley, 
REFINER Staff 


REFINING A WIDE RANGE of 
‘ rude s making a variety of end prod 
specifications 


ucts to rigid customer 


constantly shifting production sched 
ules all these and a profit, too not 
an easy job Yet one company on the 


Gulf Coast is doing just this 
How? Phat is the 


Petroleum ¢ ompany story 
if it can be called this 
story lies in the philosophy of R. B 
Kahle 


In a broad sense this is the philoso 


astern States 
The secret 


ol this SUCCES. 
president of the company 


phy give a man enough authority to 
match his responsibility. Let a man do 
his work as an individual member of 
the team 

This team-individualism would seem 
first 


contradictory 


almost contradictory at glance 
The fact that it is not 
depends on three things: management, 
Eastern States 


The fact 


is eflective shows up 


men, communications 
has top quality in all three 
that the 


in every phase of the operation 


system 
from 
construction to production from re 
search to sales 

Eastern States does most of its own 
construction. It holds to the theory 
that because of the varied nature of 
the jobs, the relatively small size of 
many of the changes, Eastern States 
can do its construction more economi- 
than it can be contracted. This 
would certainly not 


cally 
theory, 
apply in all cases, has definitely been 
proved right for this company. An ex 
ample of speed: Eastern States built a 
7500-barrel-per-day Platforming 
from groundbreaking to on-stream op 


“ hich 


eration in six months 

How? = The chief engineer, H. M 
Martin, most of the eredit to 
management and to his staff. Once the 


vives 


management gives the go ahead on a 
project, the engineering department 
has an extremely free hand 

In the case of blueprints and draw 
ings, only those necessary for con 
struction are made. If a drawing is not 
deemed essential, the job engineer is 
given the responsibility of doing the 
work as best he can. This not only cuts 
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red tape but also gives the man a 


chance to use his experience, ingenu 
ity. and native abilities 

Construction and material coordina 
tion is carried out by the project engi 
neer. He acts as 
job and all offices 
ne bluebook” of 
Again. note the individualized 
Management, located 
by. is always available for immediat« 
decisions. Obviously. this 
deal of lost time. By 
cated near the plant top management 


vo-between for the 
astern States has 
construction = prat 
tices 
approach near 
cuts out a 
vreat being lo 
can keep its very personal finger on 
the entire company s operations. 


Maintenance [1 maintenance, the 
Engineering department, whose charge 
it is, acts almost as an outside con- 


Whenever 


carried on 


mainte 
paper 


tractor, possible, 


nance 1s without 
work 
im the 
fine team company If 
the job that the 
engineering department feels is not 
necessary or if the engineering depart- 
ment necessity of the 
job, the department wanting the work 
done must fill out a job request. This 
allows for discussion between the En- 
vineering department and the depart- 
ment requesting the work. Should they 
not agree, the department requesting 
the work must get approval through 
A case such as this is the 


This is done by close agreement 
field 
work in 


another evidence of the 
this 


involves something 


questions the 


management 
exception rather than the rule. 

One 
small of mechanical 
carried by the company. Eastern 
States prefers to deal with local sup- 
pliers in cases where prices are in 


other item of interest is the 


inventory items 


line. Because of the location of several 
refineries of considerable size in what 
might be termed the vicinity of the 
Kastern States plant, local suppliers 
maintain stocks which are in almost 
all cases capable of supplying the de- 
mands of Eastern States. 

Research A smal! group, directly 
responsible to management, takes care 
of all of Eastern States’ research. This 
research involves the development of 


new products and new processes and 
the improvements of old ones. The 
group carries research up to the proc- 
ess point at which time it gives the 
necessary flow sheets and other perti- 
nent information to the engineering 
groups for estimates and evaluation. 
This information is then transmitted 
directly to management which is, as al- 
wavs. immediately available. 


Training This “maximum effort” 
for flexibility and efficiency is again 
pointed out in the training of the em- 
ployes at Eastern States. Each still- 
man and some of the assistant stillmen 
spend about one month out of the year 
working in units other than the one in 
which they spend the other 11 months. 
This is done to increase the value of 
the individual man, to again provide 
more flexibility among the operating 
personnel, and to familiarize the men 
with the problems in all of the units. 

The advantages of such a training 
obvious. One of the ad- 
unnoticed is 


program are 
that 
should aoree 


might go 
that unit in the 
train get into trouble. stillmen in 
other units will know what to expect. 


vantages 
process 


Operations f.astern States manu- 
factures a variety of end products. 
The company is peculiarly adapted for 
this type of work. Although a large 
part of its business is under long term 
contract, supplying spot markets rep- 
resents a considerable portion, Sup- 
plying customer demands both as to 
product specifications and time of de- 
livery have given the company the ex- 
perience and know-how to carry on 
this ty pe of operation. 

These quick changes in operations, 
as well as rapid construction have en- 
abled Eastern States to obtain many 
short term contracts. 

Weekly requirements are given to 
the crude purchasing division. These 
teletyped reports provide the close co- 
ordination necessary in carrying out 
this type of operation. Incidentally, 
this coordination is a seven day per 
week job. 

The refinery produces a variety of 
specialty products such as alkylates 
and aromatics. This variety is some- 
what uausual in refineries of this size 
and allows much flexibility in product 
blending. Rather than use large stor- 
age facilities, the company depends on 
rapid blending and testing, extremely 
close liaison between sales, refining, 
and crude purchasing, and engineered 
refinery flexibility. An example of the 
latter is the very complete manifold- 
ing between the six heaters that feed 
the two topping units. This manifold- 
ing allows any crude to be run to any 
or all of the heaters and allows any 
or all of the heaters to feed either or 
both of the topping units. 
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Figure 1. Predicted use pattern for butadiene in 1955 
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Petrochemical Reactions 


Part 15. The Oxo Reaction—Primary Alcohols from Olefins 
® Part 16. The Production and Reactions of Butadienes 
Part 17. Preparation and Properties of Acetylenes 


Lewis F. Hatch, 
Au 


ONE APPROACHES a= discussion of 
(CH CHCH CH.) with some trepidation for prob- 
ably no single organi compound in recent years has re- 
ceived so much publicity. Butadiene has many facets which 
make it of interest. It is produced in large quantities from 
petroleum and is on occasion also produced from ethyl 
alcohol. Butadiene is used to make synthetic rubber 
(Figure 1) which is both essential to our way of life and 
intimately associated with natural rubber and all of its in- 
ternational trials and tribulations. The tax payer is con 
cerned with butadiene because about 88 percent of the 
current capacity is government owned (Figure 2). The 
government, however, is at present undergoing the throes 
of turning these plants over to private industry. This con- 
version should be completed some time after the middle of 


Butadiene is also a reactive compound with many poten- 
tial uses as a raw material for chemical synthesis. It is this 
aspect of butadiene in which we will be most interested. 


Methods of Preparation -With butadiene being es- 
sential to modern war, it is not surprising that each 
country has developed its own method of preparation de- 
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butadiene 


pending upon its available raw materials. During World 
War IIT (1944) the United States produced about 60 per- 
cent of its butadiene from ethyl alcohol and the rest based 
on petroleum. In 1945 the relative positions were reversed 
with 60 percent of the butadiene coming from petroleum. 
The alcohol process is now used only in times of abnormal 
stress. 

Germany used two routes to butadiene, both based on 
acetylene. The main process was from acetaldehyde by 
way of aldol (CH,CHOHCH,CHO) and 1,3-butandiol 
(CH,CHOHCH,CH,OH) while the other method used 
1.4-butyndiol (CH,OHC=e=CCH.OH) as an intermediate. 


> CH, CHOHCH,.C—H 


> CH, CHOHCH,CH,OH 


+ 2H,0 


CH,CHOHCH,C—H + H; 


CH,CHOHCH,.CH,OH — CH.=CHCH=CH 





Production and Reactions of Butadiene... 








From Petroleum 


(Government Owned) 

















Figure 2. Distribution of U. S. butadiene capacity—1953 
Total capacity 852,000 tons 


Russia used a one stage process from ethyl alcohol 
2ZCH,CH,OH — CH CHCH>-CH PH) H 


This process utilizes a catalyst at 400 C.. and a re 
| 
duced pressure (0.25 atms.). 

Other methods have been proposed for use in the 
United States and some have been deve loped to the pilot 
plant stage. These include the dehydrohalogenation of the 


dichlorobutanes 
CH HOICHCICH =Ch Tit 


and the dehydration of 2.3-butylene glycol (CH 


CHOHCH.OHCH, }. The dichlorobutanes may be dehydro 
chlorinated by passing their vapors through a molten salt 
bath containing aluminum chloride and potassium chloride 
or through a pyrex tube (450 C.) or chrome-molybdenum 
cast-steel tube (700 C.). The glycol is first changed to the 


corresponding diacetate, then pyrolyzed 


HCH=CI HCOOH 


In the first method 1.2. and 2.3-dichlorobutane are 
readily formed by the addition of chlorine to the |- and 
2-butenes. The butylene glycol is derived from = starch 
which has been acid hydrolyzed, then fermented with Aero 
hacter aerogenes. A bushel of grain will give about 7 
pounds of butadien 

All of these methods for the production of butadiene 
are not competitive with butadiene from petroleum except 


in periods ol emercency 


Butadiene from Petroleum Butadiene may be pro- 
duced from petroleum by either dehydrogenation of bu 
tane and butenes or the cracking of higher molecular 
weight hydrocarbons 

The high te mperature (above 650 ¢ 
hydrocarbons will vield butadiene but in only small 
amounts. The contact time should be less than one second 
to minimize the decomposition of the butadiene and also 
to inhibit: the Ordinary or re 
duced pore SSuUTre should be used. because the cracking pro 


.' ora king of liquid 


formation of aromatics 


cess involves an increase in the number of molecules. The 
ease of formation of butadiene from various types of 
hydrocarbons is in the following order: aromatics paril 
fins olefins naphthenes unsaturated naphthenes 
The main route from petroleum is by the catalytic de 


hydrogenation of either n-butane, the n-butenes or a mix- 
ture of n-butane and the n-butenes. 

One of the major problems in this process is the dep- 
osition of carbon on the catalyst, and the two principal 
processes differ in the manner of removing this carbon. 

One process (Figure 3) uses a chrome- alumina catalyst 
with an average temperature of about 610 C., a pressure 
of 5 inches of mercury absolute, a space rate of 2.2-2.7 
volumes of feed per volume of catalyst per hour and an 
on stream time of 8-10 minutes. The on-stream period is 
followed by a vacuum purge to remove hydrocarbons, and 
then a regeneration period carried out by circulation of 
air preheated by direct combustion of fuel in the air 
stream. The coke deposit on the catalyst is burned under 
these conditions, and the catalyst is restored to its initial 
ictivity. 

The other process for butadiene production uses steam 
as a diluent for the reaction. The use of steam has several 
advantages. It provides preheat for the endothermal dehy- 
drogenation reaction, and the carbon deposited on the 
catalyst is removed by the water gas reaction. 


H.0O— CO +H 


A caleium-nickel phosphate catalyst) promoted with 
chromium sesquioxide is used in several plants. However. 
the bulk of the butadiene produced in this country is pro- 
duced by dehydrogenation of n-butenes over iron oxide 
catalyst, 

The yields by these processes are around 60-065 percent 
on a 20-30 percent conversion. The high temperature 
cracking of liquid hydrocarbons normally gives yields of 
butadiene between 2 and 5 percent. Especially selected 
feed stocks, high in naphthenes, may give yields as high 
as 15 to 20 percent. 


Separation of Butadiene The separation of buta- 
diene from the other co-present C, hydrocarbons presents 
1 problem because only a partial separation can be achieved 
by fractional distillation. The various compounds boil 
close together and form mixtures with abnormal vapor 
pressures. Butadiene can be separated, however, in a purity 
of 99 percent by both physical and chemical means. These 
methods are: (1) Solvent extraction, (2) Azeotropic and ex- 
tractive distillation, (3) Absorption in solvents to form 
chemical complexes and (4) Formation of chemical com- 
pounds which are separated and decomposed to regenerate 
the pure diene. 

Solvent extraction has not received a great deal of at- 
tention, for other methods of butadiene purification ap- 
pear to have more general utility. The following solvents 
have been proposed: glycol esters and ethers, furfural, 
triethanolamine and methyl! alcohol. 

fzeotropic and extractive distillation 
based upon the addition of a third component which alters 
the reletive volatility relationship of the monoolefirs and 
butadiene of the same or nearly the same boiling points. 
Ammonia has been widely used in azeotropic distillation 
and appears to be especially useful with feed-stocks con- 
taining more than 45 percent butadiene. Ammonia has the 
disadvantage of being an inhibitor for the subsequent 


processes are 


polymerization of the butadiene. 

Furfural has been used on a very large scale in the ex- 
tractive distillation of butadiene. In the presence of fur- 
fural butadiene has a vapor pressure lower than any of 
the other C, hydrocarbons. Normally the relative volatility 
of butadiene is lower than that of isobutane, isobutylene 
ind |l-butene and higher than that of n-butane, trans-2- 
butene and cis-2-butene. 

Complex formation with cuprous salts is also used for 
the separation of butadiene. The crude butadiene is passed 
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Figure 3. Production of butadiene by the dehydrogenation of C, hydrocarbons. (Courtesy Standard Oil Development Company. ) 


into the bottom of a packed absorption tower containing a form a evclic sulfone 
solution of ammoniacal cuprous acetate at a relatively low 

temperature. The butadiene dissolves in the solution which CH.=CHCH=CH 
then passes into a desorption tower for separation of the ; 
butadiene from the solution at a higher temperature. 
Under these conditions butadiene is approximately ten 
times more soluble than |-butene in an ammoniacal cu 


CH=:CH 


This is a reversible reaction and the butadiene can be 
recovered quantitatively by heating the sulfone to 125 €. 


prous acetate solution 
This method is useful for the production of pure butadiene. 


Compound formation has been almost entirely confined 
to the reaction between butadiene and sulfur dioxide to Reaction of Butadiene —The assured future of buta- 
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Figure 4. Reactions of butadiene currently being utilized 
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diene lies with synthetic rubber: the potential of buta 
diene is in its chemical versatility. Its low cost. ready 
availability and great reactivity tempt researchists 


Butadiene will undergo the usual addition reactions of 


an olefin more readily than olefins with a single double 


bond. When only one mole of the adding substance is 
used, there may be either of two products formed or a 
mixture of the two 


CHCOHACH.I 
> Addu 


\CH =CHCH,! 
1- Addition 


Halogens and hydrogen halides give both 1.2- and 14 
iddition products The ratio of products is governed to 
some extent by the temperature of the reaction. For exam 
ple, hydrogen bromide adds 1,2 to give 3-bromo-|-butene 
(CH CHBrCH CH.) below O C.. but above that tem 
perature crotyl bromide (CH CH CHCH, Br) is the 
main product. The 1, 2- and 1, 4-addition products of the 
hydrogen halides will undergo allylic rearrangement into 
an equilibrium mixture in the presence of hydrogen ion 


(H') 
CH,HCICH=CH H  CHCH,C] 


t.¢ hl | -lnatere frans-C rotvl lor 


The addition of chlorine to butadiene 


*CHACICH - CHCH 
1.4-Diehlor > _butene 


vives a good vield of 1.4-dichloro-2-butene (EF. 1. du Pont 
de Nemours & Company). Because of the reactive allylic 
chlorine atoms this compound will react to give the corre 
sponding dinitrile 
CH.CICH —~CHCH,CI 4+- 2NaCN — 
NCCH,.CH=CHCH,CN + 2NaCl 
Adiponitrile 


This nitrile is an intermediate in the production of 
nylon 

Butadiene also adds one or two molecules of hy pow Alo- 
rous acid (HO 1) lo vive chlorohydrins from whic h mone 
and diepoxides of butadiene can be obtained by splitting 


out hydrogen chloride 


OH ( 


Butadiene mor 


This compound and the diepoxide have many potential 
uses similar to those of ethylene oxide and propylene 
oxide 

Sulfur dioxide 
obtaining pure butadiene has been previously noted. The 
sulfone is hydrogenated by Shell Chemical Corporation to 
a saturated cyclic sulfone. This sulfone melts at 28 ¢ 
It is completely miscible in water, non 


addition to butadiene as a means of 


and boils at 285 ¢ 
corrosive and chemically inert 

The Diels-Alder reaction is the reaction of butadiene 
which is the most useful for synthesis. The reaction is a 
general one between dienes and an olefin or an acetylene 


to form an unsaturated cyclic compound 


That which adds to the diene is called the dienophile, 


( ‘> ) 
and the R is usually a carbonyl group ( as in 


ac ids, anhydrides, esters, acid chlorides, ketones, alde- 
hydes, quinone, ete., but may also be such groups as nitro, 
sulfonyl, cyano, vinyl or hydrogen. The product is called 
the adduct. 

The best known example of the Diels Alder reaction in 
the petroleum industry is that between butadiene and 
maleic anhydride. 


CH 
This reaction was used in the early days of butadiene 
production as a means of analysis for butadiene. 
Pimelic acid (HOOCCH.CH.CH.CH.CH.COOH ) — has 


been made from butadiene and acrylonitrile with tetrahy- 
drobenzonitrile as an intermediate. 


nitrile 


Fusion 
————$ > NaQOOCCH.CH:CH:« 
NaOH 


H.COONa 


Sodiun pim 


Compounds of this type are used in the production of 
polyamide plastics (nylons). 

Butadiene will undergo the Oxo reaction in respect to 
one carbon carbon double bond while the other double 
bond is hydrogenated. The product is n-valeraldehyde. 


() 


2H: — CH;CH:CH.CH:« H 


n-Valeraldehyde 

Butadiene will polymerize with styrene in latex forms 
which are the principal ingredients of the so-called rubber- 
based paints. Other polymers of butadiene, either alone or 
with styrene and acrylonitrile, are used as resins for pro- 
tective coatings and other purposes. 

The foregoing reactions of butadiene (Figure 4) 
only an introduction to this versatile raw material. It is 
predicted that uses for butadiene will develop far beyond 
anything that can be seen today. 


End of Part 16 
The concluding part, No. 17, will 


appear inan early iSsSue. 
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What Is the Octane Picture ? 


Part |. Trends and Forecasts 


® Part Il. Road Rating Effects 


J. S. Bellah and W. E. Morris, 
irs & Come 


THE FIRST article in this 
published in the August issue of Pt 
rrOLEUM REFINER, reviewed the pat 
established 
changing octane picture and predicted 
the outlook for the future 
concluding article 


terns in the constantly 


in the series, dem 


onstrates general correlations of the 
effect on road ratings of certain refin 
ery controllable gasoline quality fa 
tors. and outlines laboratory and road 
testing programs to develop specifi 
whereby usage 


correlations opiimum 


numbers can be realized 


knock 


automobile 


of octane 
The actual resistance of a 
easoline in an engine is 


not defined accurately by Research 


octane number. Commercial gasolines 
of equal Research number may differ 
appreciably when they are compared 
on the road. Based on available data 
it appears that if 100 commercial gaso 
lines of equal Research rating were 
chosen at random, and compared on 
the road, about 20 differ by 
more than one octane number from the 


would 


average road rating. Some of these 


would he high and some low This Is 


based on road octane number data ob 


her. 105] 


This. the 


tained by the Modified Uniontown 
method 

Since all comparisons in this discus 
sion are made with this rating. it might 


be well to describe the method by 
going through the mechanics of obtain 
Referring to 


the spark timing is set at top dead 


ing a rating Figure & 
center and a wide-open throttle accel 
eration is made on 80-octane reference 
fuel. The knock intensity 


Che spark is reset to 3° after top dead 


center. the acceleration is then repeaced 
with the 
of trace 


same fuel. and a 
knock Is 


after top dead center 


maximum 
obtained at some 
speed. Then 3 

reference 


is the point for &O-octane 


With 82Y, 
ence fuel, the spark is advanced some 
what to obtain trace knock 
higher 


reference fuel octane refer 
By testing 


higher and octane reference 
fuels, the curve of spark setting for 
trace knock against octane number is 
obtained. Then suppose a test gasoline 


knock at 


2¥,° before top dead center. ¢ ompari 


is found to give just trace 
son with the reference curve indicates 


The Modi 


fied Uniontown method vives a single 


an octane number of 88. 


octane number which indicates cus 


tomer of gasoline. Octane 
ratings are based on the spark setting 


knock 


the speed at which it occurs. 


acceptance 


at which occurs regardless of 


Correlation of Road Ratings 
and Laboratory Data——Research oc- 
tane number is believed to be the 
most important single factor affecting 
road octane performance of a gasoline 
This is illustrated by Figure 9 which 
shows the relationship between Re 
search and road ratings for 14 regular 
and ten vrade gaso 
While the road ratings increase 
Research octane number, the in 


vrade premium 
lines 
with 
consistencies are of such a magnitude 
that 
eflect 

1. Motor octane number 

2. TEI 

». Hydrocarbon composition 

1. The test car used 

An attempt to both Ke 
search and Motor octane numbers with 


other factors must also have an 


These factors include: 


content 


correlate 


road performance resulted in the rela 
Figure 10. Here 
Research minus 


tionship shown in 
road depreciation 
road octane, is shown as a function of 
that is, Research 


octane number. It is seen that 


sensitivily : minus 
Motor 
road depreciation tended to increase 
with an increase in sensitivity, but the 
magnitude of the inconsistencies is no 
less than when road ratings were com 
pared to Research octane numbers only. 

In some cars Motor octane numbet 
is as important as Research octane 
number, In other cars Motor O.N. ap 
pears to be of little importance. As a 
rule of thumb, it is estimated that road 
correlates with 

0.3 Motor oc- 


performance 

about 0.7 Research 

tane numbers, 
Tetraethyl 


octane 


lead content has been 


315 
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found to have an appreciable effect on 
rating. In one test 
found that increas 
from 0 to | 


road octane pro 


vram, it 
TEI 


was 


ng content ec per 


a road octane number in 
than 
On the 


content 


wave 


crease smaller was obtained in 


the laboratory other hand, in 


vallon, 


creasing from | to 3 ce 
gave road octane number 
obtained 


to define 


effects more closely, a special 


mcreases vreater were 
in the 
these 


laboratory order 


carried out com 
blends with various 


added. TEL re 


sponse curves determined in the lab 


Wis using 


mercial gasoline 


concentrations of TEI 


TABLE 1 


TEL Response Data on Blends of Components 
Band A 


(Case |—With Thermal 


Research Octane Number 
Percent of Percent of ML TEL. Gallen 
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Figure 11—Road and laboratory TEL suscep 
t bility of regular B (3-car average) 


and the road for one of 
these gasolines are shown in Figure 
11. It is noted that an increase in TEL 
content from 1.5 
Research octane and Modified Union 
town road ratings, 2.‘ LO octane 
numbers respectively. The deprecia 
tion of Road Research 
Was greatest at about |! » et TEL. This 
is further illustrated Figure 12. 
Here plotted depreciation 
(Modified Uniontown minus Research 


oratory on 


to 3 ec. increased the 


) and 
below 


in 


road 


Figure 12—Road depreciation (average data 
for all test fuels) 


octane number) against TEL dosage 
for four commercial gasolines and one 
special laboratory blend. In each case 
the road depreciation was lessened 
when lead dosage was increased from 
io 3.0 cc. For the four commercial 
gasolines, road gains varied from one- 
half to one and one-half octane num 
the Research in- 


bers above octane 
crease, 
Even when two gasolines are identi 


cal in Research octane number, Motor 


TABLE 2 
Daily TEL Requirement 


(Case | 


Percent B 
In Blend 


GRADE 


Premium 
Regular 
Premium 
Regular 
Premium 
Regular 
Premiun 
Regular 
Premium 
Regular 
Premium 
Regular 
Premium 
Regular 


TABLE 3 
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Compositions of Eight Blending Components Used Under Four Different Blending Cases Each 
Which Represented a Different Magnitude of Thermal Reforming 


CASEI 
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Figure 13—Compression ratio and octane num 
ber developments have been in step in the past 


octane number. and TEL centent they 
still difler appreciably in 
This Is hee ause operating con 


may road 
rating 
ditions in the laboratory engine differ 
from those prevailing on the road, and 
gasolines respond differently to the 
Such differ 
ences to differ 
ences in “hydrocarbon composition 
of the gasolines. Attempts to charac 
terize “hydrocarbon composition” in 


changes in test conditions, 


can be ascribed only 


terms of simple tests such as percent 
aromatics or percent olefins have not 
vet been successful. 

Road octane ratings also vary 
car make and model, so it is important 
to rate a gasoline in appropriate test 
Variations among cars that can 
include carburetor 
combustion 
and 


with 


Cats. 
affect 
characteristics. 
chamber, type of 
compression ratio. That gasoline qual- 


road rating 
design of 


transmission, 


ity and compression ratios have been 
generally in step in the past is shown 
in Figure 13. The effect on road rat 
ing of gasolines with increasing com- 
pression ratios is illustrated in Figure 
14. It can be seen that an increase in 
compression ratio tends to minimize 
the road depreciation effect. In other 
words, the road rating tends to ap- 
proach closer to the Research octane 
with an increase 
The 
combination of 
leum Laboratory 


number in compres 


ratio. points shown are a 
both duPont’s Petro- 


data and Coordinat 


sion 


Figure 16—Blending chart for gasolines con 
taining various percentages of Component B 
in blends of Component A and Component B 


September, 1954 


ant Nuwmere 


MPRESSION RATIO 


Figure 14—Effect of compression ratio on 
road octane depreciation of commercial 
gasolines 


ing Research Council octane require 
ment survey data. The slope of the 
line is based on fuel rating data ob 
Motors Research 


tained in General 


engines. 


Road Testing of Motor Gaso- 
lines—-For a refiner to make use of 
the general correlations of laboratory 
data with road performance. the extent 
and reliability of these correlations 
have to be established experimentally. 
The continuing increase in motor gaso 
line octane numbers make it highly 
desirable for a refiner to be able to 
road test his product in order to assess 
properly all variables and make opti 
mum use of his stocks. Complete in 
strumentation for a test car might cost 
as much as $6500. To road rate gaso- 
lines for octane levels only, a minimum 
amount of instrumentation is required, 
This can be installed for as little as 
$500. A planned and continuing pro 
vram of fuel road testing could lead 
to economic savings and improvements 


in product quality not otherwise being 


realized, 

Maximum Usage of Available 
Gasoline Stocks——In many cases a 
given set of laboratory specifications 
use of different blend 
Due to peculiarities in 


can be met by 
ing schemes 

octane blending 
components, unexpected advantages 


values of gasoline 


can sometimes be obtained by a change 


« ro 


Figure 17—Possible variations of Component 
B in premium and regular gasolines 


PeTroLeuM REFINER 


8025 BARRE.S / ODay 


Sa 


REGULAR 
647) BARRE. S/ Day 
655 PESEARCH OCTANE NUMBER) 





PREMIUM -1554 BARPELS/Oar 
ene | (90 RESEARCH OCTANE 
NUMBER 


o | ‘ 4 A 4 4 
$5 6 6s , rs es 


“_ COMPONENT @ IN PREMIUM 


15—TEL requirement for desired re 
search octane number 


Figure 


in the blending scheme used. Based on 
a limited amount of accumulated data. 
there appears to be little. if any, blend 
catalytic reformate 


either cracked o7 


from 
with 


ing bonus 
mixed 
straight run products. 

One method for locating the opti 
procedure results in 


w hen 


mum blending 
curves such as those in Figure 15. This 
of blending within 
minimum, 


shows a. range 
which lead 
Conversely this also defines the range 
in which most potential Octane in 
crease through use of TEL remains. 
This type of study has been found to 
be of sufficiently general interest, that 
is thought worthwhile to go through 
the development steps leading to the 


usage is al a 


final curve. 

Stream quantities, ratio of Premium 
to Regular, octane levels, TEL limits 
if any, distillation and vapor pressure 
specifications, define the overall prob 
lem, 

It has that minimum 
lead dosage can generally be deter 
mined by blending all the stocks into 
two components. One component, “BL” 


been found 


is made up of all cracked, or olefinic 
streams, in the ratio of their produc 
tion. In this is included cracked gaso- 
lines, from the catalytic and thermal 
units, and polymer gasoline, 
pressured with refinery spent butane 
fraction, and natural gasoline if this 


is required, The other component — 


vapor 


Gn! PRESSURE OSTcare 


Figure 18—Research octane numbers on blends 

of light pressure distillate and light straight 

run without and with varying concentrations 

of polymer gasoline. (Containing 3.0 MI 
TEL per gallon) 
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is made up of light and heavy straight 
run gasolines, vapor, pressured with 
the remaining spent butane fraction 
and natural gasoline. Where relatively 
small quantities of unusual stocks, 
such as coker gasoline or low octane 
thermal, are involved, these can be 
shifted from one grade to the other 
in final blends 

The components are blended as in 
Table |. and lead susceptibilities de 
termined as shown. 

Curves of octane number versus 
TEL content are then drawn for the 
various blend ratios. These are shown 
in Figure 16, Octane numbers of inter 
mediate compositions are determined 
from curves of Octane number versus 
composition at each lead level. A rela 
tionship of composition versus grade 
is determined as in Figure 17. From 
these two sets of curves, a tabulation 
as in Table 2, is made up. This fixes 
limiting conditions as well as interme 
diate points for det rmining the blend 
ing schedule which gives the optimum 
lead usage. In this particular study, 
because of the operating conditions of 
stabilizing the light straight run and 
thermal vasolines together these were 
handled as one combined stream. This 
stream together with heavy straight 
run naphtha and natural gasoline 
made up component “A.” Catalytic 
cracked and polymer gasolines plus 
some B-B and natural gasoline made 
up component “B.” 

Chis study determined that through 
selective blending, an appreciable say 
ing in lead costs could be made 

Another example of the application 
of blending studies was an investiga 
tion to determine the amount of poly 
mer gasoline required to make both a 
specified Research and Motor octane 
gasoline from blends of light straight 
run and light pressure distillate, This 
resulted in the curves shown in Figure 
8 The dotted line represents the 
limiting blends for the specified Motor 
octane number. The area enclosed by 
the pots A. B. and C defines the 
range of blend compositions possible 
which met all the desired specihcations 

Still a third example was the prob 
lem of determining the extent to which 
thermal reforming would have to be 
done to meet minimum gasoline octane 
requirements, This resulted in a series 
of blends of the various refinery stocks 
shown in Table 3. These components 
were then tested as illustrated in Table 
1. From a series of curves such as is 
shown in Figure 19 for each blending 
case, Table 5 was developed. This not 
only determined the minimum thermal 
reforming required to make desired 
Octane Numbers, but in each case 
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Figure 
olines 


vineer feels is his God-given right 
an estimate of future gasoline octane 
levels has been made. This was com 
pared with estimated future car re- 
quirements current with the forecast 
gasolines. General correlations of Re- 
search octane number, Motor octane 
number, TEL levels, and gasoline com- 
position with road octane values have 
heen demonstrated. It is believed that 
a refiner, by a planned program of 
laboratory and road testing of his 
products, can develop these relations 
19—Blending curves for producing gas specifically for his own operations. 


from Components C and D. Case Il When once these have been estab- 


minimum lead requirement was de lished, optimum usage of his stocks is 


fined 


assured, This, at least, will place his 


Summary—Resorting to the free- operations in the best possible quality 
dom of interpretation which each en- — competitive position. 
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Prepared From the Two Blending Components for Each of Four Cases 
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TABLE 5 


Daily Tetraethy! Lead Requirements As Developed Under Each of the Four Blending Cases 
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CRUDE STOCK CRUDE RUNS TO STILLS GASOLINE STOCKS 
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Taking Stock 


Cecil W. Smith 


Economics Editor 


(DATA IN THOUSANDS OF BARRELS) 


DISTILLATE RESIDUAI 
CRUDE OIL GASOLINE KEROSINE FUEL FUEL 

Pro- Runsto Stocks Pro- Stocka Pro- Stocks Pro- Stocks Pro- Stocks 
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MONTH Daily Daily Month Datly Month Daily Month Daily Month Dally Month 


1952: 7 goa ee 
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The joints in this copper Vacuum Pan with calandria were welded VACUUM PAN of Revere Deoxidized Copper, fab- 
quickly and economically and perfectly by the automatic inert-gas ricated by Philadelphia Ceppersmithing Co., for a large 


sugor refiner. Seams are welded. Expected life, 100 
years. Contains more than 28,000 Ibs. of Revere Sheet 
Copper and Copper Tube 


shielded metal arc method. Philadelphia Coppersmithing Co., Phila- 
delphia, Pa., did it. You, too, can weld copper the same way. The 
pee 12'7"' diameter was made for a large sugar refiner, and has a 
breast of 11/16” deoxidized copper, quite heavy by usual standards. 


Due to the thickness, and the welds, the coppersmith and the refiner 
expect the new vessel to last for 100 years. 
It replaces one made by the same company in 1913, out of 7/16’ 


copper with brazed joints. Since it operates under a vacuum of 28”, 
COPPER AND BRASS INCORPORATED 


the sugar people began to worry about possible thinning of the wall. 

A hole was drilled in the copper, and the gauge measured; it was Founded by Paul Revere in 1801 

found that in 40 years only 1/16” of copper had been lost. This is 230 Park Avenue, New York 17, N. Y. 

all the more remarkable because the pan had been cleaned at least Hn 

once a week with strong acid. Copper certainly does resist corrosion! seit Rel nt.th 08 é 
It is believed that this is the first, or one of the first pans of its kind Silks los Anaad ee Colt Newb 

to be welded instead of brazed. If you have questions regarding the Mass.; Rome, N. Y. Sales Offices in Principal Cities, 


economical and speedy welding of copper, come to Revere. See the peautheneathdenanianpetien 
nearest Sales Office. SEE ‘MEET THE PRESS’’ ON NBC TELEVISION, SUNDAYS 
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Many processes are available to the refiner who is Why not take advantage of Lummus experience and the 


projecting a refinery from a given crude. The selec- —_ availability of these processes when you consider new or 

tion of these various processes at each step of the expanded facilities. 

way is obviously important — both economically and THE LUMMUS COMPANY, 385 Madison Ave., New 

to meet required product specifications. York 17, N. Y. Engineering & Sales Offices: New York, 
Lummus offers a complete selection of processes Houston, Montreal, London, Paris. Sales Offices; Chicago, 

for the refiner’s requirements on quality of products, Caracas. Heat Exchanger Plant: Honesdale, Pa. Fabricated 


costs of investment and operation. Piping Plant; Fast Chicago, Indiana. 


LUMMUS 


DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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How to Do lt... 








Demountable Rocker Boom 
Manipulates Heavy Loads 


rm al rdimar flat-bed truck inte 
equivalent of a gin-pole truck witl 
an easy-to-make rocker boom that will 
pick up loads almost as heavy as those 
handled by win poles The cost os littl 


(fF NO WINCH, 
USE COME-ALONG 


the advantawes are many 

As a rule, flat-bed trucks suffice for 
Station mamtenance ftorces [hey are 
adequate tor transporting men and light 
materials about the station yard, and 
lini part from the depot Vet on 
ons, there are loads too heavy for 
handle, and loading equipment 
at hand. This is when the rocker 
at right, comes im handy 

assembly is demountable 
f the truch | install it 
it i necessary only t 
stakes in place as shown, 
onto the truck lhen 

vl i the pole t 











equipped with on j-inch pipe \ tre ‘ i the heavy bolts that attach the boom t 
ftin = ten teel plate and how 1 the bottom plate which rests on the 

I m end to end | ”) truck bed. Heavy steel clips support the 
idded strenyuth assembly 
uld be taken 1 (of course, if the bottom membx 


assembly is made of heavy py 


entha 
| vast the bod stakes 








Hardwood and Bolts Can 





Be Copper Tubing Bender 


It's easy to make a copper tubing 
bender, whicl can also handle mall 
diameter pip from hardwood 
few bolts The bender w 
tbove Nas pl ved satist 
not flatten the tubing as 
more important it will ne 

The bender has three n 
bach up ring, thre handle 
that pulls the tubing ar 
! The bac 
rdinar Woon 
he that ot 
pet tubing 
the outer 

The hane 
4 ceniter 
the bend 
hit the pipe 
riacte Its tr 
vents kinkin 
f the tubing 


’ 
‘ 














PETROLEUM 





Me -/ could write a buyers guide! 


When it comes to equipment, you can’t fool maintenance men. 
They know what stands the gaff—and what doesn’t. They also 
know a lot of their work is due to faulty selection of equipment 
—mistakes in judgment of quality, mainly. 

In buying valves, such mistakes usually happen when someone 
buys on price alone, or because ‘all valves look alike.’’ In either 
case, today’s penalty is excessive maintenance at the highest 
labor rates in history. And where valve trouble causes produc- 
tion loss, it, too, was never costlier. 

Standardizing on Crane valves eliminates a lot of mistakes, 
and it’s the thriftiest habit in piping equipment buying. Better 
Crane quality and bigger selection assure it. 

Crane Co., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas. 


CRANE 


uli 
THRIFTY 
BUYER | 


{ 


ke] 
ie a ee NE ve ot 


uae N 


VALVES + FITTINGS © PIPE © PLUMBING HEATING 


Si 


her, 1954-—Verrotrem REFINER 


325 





copper tubing into the slot and turn the lifferent sized tubing, different size dogs 
handle around until the proper number and back-up rings must be substituted 
of degrees have been reached. To handle tor the original ones 


7 A F 
SER yRIT Scraps Make Gas Sample Bomb Holder 


THERMOCOUPLE siding wi 


sampling bombs 


HEAD er 
hal 


thot A i¢ < 





t ntents to i 


Podbielniak column 


Cal be tr blesome 
Here is a holder 
designed specifically 

rw this purpose It 
is mace ot scrap 
materials that can be 
found around almost 
any plant These ma 
terials plus a small 
amount of a welder’s 


time can make it easy 





to charge the gas 
from these big bombs 
to the column 

The size of the 
bomb makes an 11 
inch pipe thread pro 
tector ideal as the 
basic element of the 


the head that's ahead | witer. The support 


- ing members for this 

im every way ee protector § are made 
from “%-inch = rem 

This new ‘‘Serv-Rite’’ thermocouple head foremg rod. The rods 
is actually small enough to be held com- are fastened to the 
fortably in the palm of your hand. But protector and bent 
— mward 12 inches 
size is only one of the many features that eek Mie Ui af 
make this thermocouple head really ex the protector Che 
traordinary. It is loaded with installation leys are then welded 
and service conveniences that any user to a flat steel plate 
of thermocouples will appreciate at once. four - © s in diam 
eter WSs arranue 
The body is of malleable iron, cad- ment gives the rigidity 
mium plated for durability. A new type necessary to support 
friction lock assures easy removal or the weight of the 
tightening of the cap -—a quarter turn bomb without any 


does it. An asbestos gasket makes the a ge gg 
head dirt- and moisture-proof. With a sie dhe gpd ‘mneicle 
choice of 2”, %”, or 1” IPS opening diameter of 41% inches 
for the protecting tube, you can standard is welded to the legs 

below the pil thread ) Les 1 be removed and the charging Ime t 
inforeing rod h the Pod column tastened to the valve at 


m cap o | the top of the bomb, Painting the entire 











ize on one style head 
Lisitis 


The connector block is of a material viens i bons 


te 
especially selected to withstand, without homb and a y supports 1 ‘ holder gives it a neat appearance 
1] l 


damage, temperatures up to 900° F. in re 
continuous service. Improvements over the wees ‘ prigt Chis idea was submitted by W 
conventional type of inserts greatly sim “3 a neds . Pp cap cal Knighten, Jr, Carthage, Texas 
plify the making of the lead wire connec 

tions. The complete thermocouple ele 


ment, including connector block, can be 
easily withdrawn for inspection. Simple Rack Gets Drums 


Install a ‘‘Serv-Rite"’ thermocouple 
head and see for yourself how much 


Into Horizontal Position 


better it really is. 
Write for complete details Phis simple rack 
dispensing the man 


GORDON which are shipped in drums these 
SERVICE | . 
This rack is designed so that it 


CLAUD S. GORDON CO. easy matter to get the uprig 
Manviacturers + Engineers + Distributors ito the horizontal positios 


Thermocouples & Accessories + Temperature Control 
instruments + Industrial Furnoces & Ovens 
Metallurgical Testing Machines 
tents n be withdrawn. As shown in 


Dept. 25 «+ 3000 South Wallace $t., Chicago 16, Ii! ‘ 
| wraph the rack is under 


Dept. 25 «+ 2035 Hamilton Ave., Cleveland 14, Ohie 
How to Do It... dge of the drum and is ready 


lowered into position so that the 


serves the purpose of supporting 


drum in this position so that the 


For more data on advertised products, use Readers’ Service Cards, last page PerTroLetcmM REFINER 





Pum. .it’s the catalyst that counts! 


The Davison Chemical Corporation has teamed with The 
Atlantic Refining Company in the development of a catalyst for reforming 
straight run and cracked gasolines to a product of higher octane level. 
Among the important tasks delegated to Davison was the translation of this 
catalyst from laboratory to commercial production and at the same time 
impart optimum selectivity, stability, ruggedness and regenerability. 
Today, Davison is producing Atlantic Platinum Reforming Catalyst on a 
commercial scale and shipments are being made at an increasing 
rate to licensees of the Atlantic Catforming Process. Davison has an outstanding 
record of this type of development in many fields of 
commercial catalyst production. If you 
have a catalyst problem, see your 


Davison Field Service Engineer or write. 


ess 1) 0 h Chemistry 
Prog’ 


EMICAL COMPANY 


Groce & \ 
of WR Groce 


3 MARYLAND 


1on 


DAVISON CH 


TIMOR 
BAL gpHosPHAtTes 


Ges AND Sit! 
ERTILIZERS 


5, SUPE 
InN siiicA 
Tet idalelh GRANULATED F 


ycers OF CATALYSTS 
‘ ers OF pavco 


° 
« pHate 
pEeRPHO> 
e pes. SOLE PRODUC 
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TRIPLE 5 
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rot lops in Pipe Wrench oes 


tort the support 


and the handies ttt 
© ’ ° lhe framework i tl rack 1S 
see about even tt ai T used 
ba upportir members 


! zontal s pports 


~ these pipes ar 
engths of pipe that 

i t ape of rocker 

. lengths of pi 


nch metal stt 
s} aped t the 
Phe drum actually 
this housing ever . } lo aid in vetting 
Breaks or Distorts we ——» ha sontal position, 
will replace it Free he itiind ait tke ond 
strip slides under 
it to be tipped over 
tipped imto posit 
the rack with a 


trouble-free housing! 


Only the RttfMID has a world-wide rep as the finest pipe wrench 

made. Only ttfmtD has earned and maintains this rep by building 

toughness and smart performance into these overwhelmingly popu- 

lar wrenches, checking them part by part and hard work testing every 

last one before shipment. When you buy a RIfAIb>, you know the Adjustable Clamp Firmly 
housing won't break, the jaws won’t slip or lock, the adjusting nut - 
spins easily to all sizes, 6’ to 60”. Always most for your money — Anchors Process Piping 
ask your Supply House. iustration pictures a sl 


re 
proving i 


Have you tried the new RICA Spud Wrench? right arm to the maintenane 


natural gasoline 
Deep narrow jaws for close work— 
break-proof housing — famous 
RIGRID jaw suspeasion — com- 
fort-grip '-beam handle. Ask your 
Supply House. 


THE RIDGE TOOL COMPANY, ELYRIA, OHIO, U. S. A. 








Cash for Ideas 


$10 is paid for each acceptable 
How to Do It contribution. Mail 
your ideas, with illustrations. to 
Phe Editor. Perrotetm RI 
FINER. P.O} Box 2008. Hous 


ton | Texas 
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Serving home and industry: 


The measurable advantages of 


1 Thirty-five years of accumulated engineer- 
ing experience qualify Kewanee-Ross to solve 
your heat exchanger problems readily, no 
matter how highly specialized they are. 

2 Comprehensive standardization makes 
available a large selection of flanges, shell 
and floating head covers, tube sheets, tube 
layouts, shell and channel sizes and other 
components in a wide range of working pres- 
sure to meet most requirements, 


. KEWANEE-Ross Cor 


~ 
(& 1419 WEST AVENUE e@ BUFFALO 13, N. Y. 


3 Capacity for special exchanger production 
has been measurably increased with the ad- 
dition of another large plant at Kewanee, 
Illinois. Favorable delivery promises can be 
made — and kept. 


Why not arrange for consultation with 
the Ross exchanger representative nearest 
you? You will find him both competent 


and cooperative. 


PORATION 


In Canada: Kewanee-Ross of Canada Limited, Toronto 5, Ont. 





REEINES 
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Ross specially engineered exchangers 


AMERICAN- STANDARD © AMERICAN BLOWER © CHURCH SEATS & WALL TILE © DETROIT CONTROLS + KEWANEE BOILERS © ROSS EXCHANGERS © SUNBEAM AIR CONDITIONERS 


2» 





THE NEW 


First and only 
approved lighting for 
hydrogen areas’ 








PROVIDES Underwriters’ Laboratories approval for all hazardous areas; only units 
approved for class |, groups A & B. (acetylene, hydrogen, manufactured gas) 


PROVIDES absolute, not relative safety. Only fully explosion-proof lighting available. 


PROVIDES interior air pressure 15 psi greater than surrounding gas atmospheres and 
prevents entrance of any gas, paint vapors, dusts, etc. Air pressure is self-contained 


and lasts life of lamp. e 


ELIMINATES breathing and seepage occurring in all ‘‘explosion-proof"’ and ‘‘vapor- 


proof” units. 
ELIMINATES explosions which occur by ignition of seeped-in gases, dusts, etc 


ELIMINATES explosions during moment of damage. Air Pressure units extinguish 


automatically at 3 2 psi. 


P-101 100 watt portable; air pressure 
type; air and water integrity; silicone 
lens gasket; rated 450°F; heat resistant 
and tempered lens; removable shield, 
4000 hr. lamp; wt. 8% Ibs; first 
static-free cable available for portable 


floodlights. 
APPROVED CLASS I, GROUPS A, 8, C, D PS-102 200 watt portable on stand 





AIR PRESSURE LIGHTING UNITS 


r 


Platforming 
Hydrofining 
Catforming 
Unifining 
Hydroforming 
Houdriforming 


Ammonia 
and other 
petrochemicals 
involving any 
hydrogen 


$L-200 150, 200, 300 watt pendant 
fixture, air pressure type; air and water 
integrity; 2500 hr. lamp; rated 450°F; 
heat resistant and tempered lens; 
corrosion and weather-proof; max. temp. 
80°C; silicone lens gasket 

APPROVED CLASS |, GROUPS A, 8, C, D 
CLASS Ii, GROUPS E, F,G 








*Hydrogen classified Class |, Group B, 
(National Electric Code) 


P-101 on dolly stand for Truck, 
Automotive, Airplane Maintenance, etc. 


Write for descriptive catalog to: 
AIR PRESSURE LIGHTING DEPT. 


Safe Lighting Inc. 


91-03 Astoria Bivd. / Jackson Heights, N. Y. 


















NORRIS 


SPECIAL REFINERY FITTINGS 


@ High impact Resistance at Low 
Temperatures 
@ High Tensile and Yield Strength at 
Elevated Temperatures 
@ Tough, With Better Elongation and 
Reduction of Area Values 
Available 2° and Smoller 
Schedule 160 Standards 





W.C.NORRIS, MANUFACTURER, INC. 


TULSA, OKLAHOMA 


BRANCHES: 
WEST COAST DISTRIBUTORS (| 5 HOUSTON. KILGORE, ODESSA, TEXAS: 
REPUBLIC SUPPLY COMPANY OF CALIFORNIA Since 1882 SALEM, ILLINOIS: CASPER, WYOMING 


Los Angeles EXPORT: 30 ROCKEFELLER PLAZA. NEW YORK CITY 











Who's Building 





Socony-Vacuum Companies 


To Add 13 Cat Reformers 


irteen catalyti retormers are 
duled to be built at 
ony-Vacuum Oil Company and 

d companies in the | S. The 
ire mart of a construction pr 
vhich calls for capital expenditures of 
$165 million at the 
1954, 1955 and 1956 


refineries oft 
affil 
units 
oxTrani 
company § rehineries 
reformers will employ two 
d by Socony-Vacuum 

Thermofor Catalytic Reforming 
ICR) and Sovaforming. The 13 units 
vill be built at 11 of the 13 company 
refineries im the | S. and will have a 
130,000 bar 


The new 


rocesses devel pe 


ital capacity of more than 
els a day 
final tests at 
refinery of General 
Vac 
employs the 
R unit now 
Beaumont, 


recently given 
the Torrance, Calif., 
Petroleum Corporation, Socony 
West Coast affiliate, 
process \ second Tt 
construction at the 
lexas, refinery of Magnolia Petroleum 
ompany, Socony-Va affiliate in 
he Southwest, 1 scheduled tor comple 


on next mont! 


(One unit 


uum’s 
ICR 


nder 


uum’s 


lwo Sovaformers are now under con 
company's Au 
and the other at 
refinery of (se! 
\ugusta 1s 
(dct ber: 


end oft 


struction; one at the 
usta, Kan., refinery 
the Ferndale W as! 
Petroleum, The 
completed in 


eral unit at 
scheduled to he 
the one at Ferndale near thi 
1954, along with other units t the 
$5, 000-barrels refinery under 
there 


new 
a-day con 
struction 
are scheduled tor con 
future at 


Sovatormers 
struction in the tmmediate 
Socony-Vacuum’'s refineries at Eas 
{ hicavo Ind Paulsboro, N a and 
lrenton, Mich to be folle 
succession by units at 
Brooklyn, N. Y., East St 
ind ( asper, W vo 
be built at the Beaumont and 
efineries te supplement. the ICR 


wed in rapid 
Buffalo and 

Louis, IIlL., 
Sovatormers also will 
lorrance 


apacity 


Sinclair Chemicals Under 
Way on Petrochemical Unit 


subsidiary 
started 


Sinclair ¢ hemicals, Ine “4 
i Sinclair Onl Corporation, has 
a petrochemicals produc 


Marcus Hook, Pa., re 


nstruction 1 
Tih plant at tts 
plant ll produce 18 million gal 
ycal ! pure aromatie hydrocar 
hons including toluene, xvlenes and para 


iene 


\ license ab 
vith | 
a Udex unit t 


has beet negoti 
Products Com 
250) 


catalytic 


reement 
niversal Ol 
process 
per day ot selected 
ontract 1 
ll 


tract is. ( construc 


of this unit, as well as an installation 
produce 10 million pounds per year of 


a synthetic fiber raw material 


tadwe Mar acuft 


araxvlene 


peratior 
ew multiomilly 
ik rit ! 


Marcus He 


Ses 


Continental Building 
Unusual Research Lab 


One of the most unusual resez 
laboratory buildings in the orld 
being by Continental 
Company at Ponca City, Okla 

To cost approximately $500,000 the 
revolutionary structure is built 
80,000-barrel oil storage tank 
early in 1955, it will 


middle like 


compl ted 


being 
trom an 
When completed 
have a hole in the 
nut 


a dough 


Primary purpose of the building will 
be to provide pilot plant facilities to ex 
plore the commercial feasibility of man 
utacturing 
veloped by the 
staff 


peti chemicals already de 


company *s resca4re h 
laboratory 

The odd-sh: do structure 
three h, with a well “like the 
hole in a « ghnout” upward 
through the enter trom level 
to root Lhe 
33,000 square teet f floor space 


will he 
Stories tits 
reaching 
ground 
floors will 


three provide 


Greeks Still Seeking 
Firm to Build Refinery 


Interested asked by 
the Greek bids 
for erection of an oil refinery in Greece 
Ihe bids are to deal installation 
and the execution of all eiil 
engineering work 

to be submitted to the Min 
o-ordination, General Directo 
September 20 

For some time the Greek government 
has been seeking a builder for its re 
karlier this vear it rejected bids 
Vacuum Oi] Company, a 
group headed by Skouras and a 
joint bid by Anglo-lranian Oil Com 
pany, Royal Dutch-Shell and Purfina 

The engineering firm which will be 
entrusted with the construction of the 
refinery will be required to assume a 
number of obligations Among them 
project, to put 
refinery 
rninent te 


he en 
to submit 


have 
government 


firms 


with 
related 


Bids are 
istry of ¢ 


rate, by midday, 


hinery 
by Socony 
Spyros 


upon completion of the 
and operate the 
Greek ve 


exceed tw ars, pro 


into operation 
on behalf of the 
a period not te 
vided that the 
Selected last month to wive the 


roverninent so require 
(srech 
guidance n project” bids 


Arm tead & Company 


overnment 


was Creorge 





three order re 
Division of Al 


poration 
muitput of 


In stace: tw 
cently, the rogeen 
hed Chemne; ve Cor 
wAVE a big . ! s 
nitrogen pt 

Ihe cham re: ‘ tarted a tew 
the ammonia ta 
Omaha, 
put mto 
called 


made 


months ap 
cilities at vision’s new 
Nebr mitre ! lant 
product 1 ‘ that 
for mitia io ( tie or urea 
from amines nd carbon di 
to start ] \ vould have 
ntribu 


were 
titi 


xiele 


second cf 
But just 
the urea tacilities Started up 
the Onmipal plans to 
| | e original ammonia capacity 

lant, pu Startup of the 

ilities, hicl came otf om 
third 
in the company’s expansion 


be en 


tion before 


output 
were 


announced 
shing 


schedule, into place 





Up Goes Nitrogen Products Output 


Allied Chemical & Dye Corporation Omaha plant 


units of 


Completion of the first 
<> 


the plant, costing approximately 
million, made possible an annual pre 
duction of 61,000 tons of nitrowen 1 
the torm of ammonia and urea. Cor 
struction of the new tacilities, whiel 
double the 
add 


nitrogen 


will ammonia capacit 


and also 
types ot 
vill bewin as 


upply of natural was for 


production of vari 
fertilizer solutior 


soon as the nece 


rial ha been assur 


" 
iral Gas Company n 


ural to the plant 


necessary applicaty " 
Commission 
ineering and con 

( ata 


Vhil 


ie tacilities Vas 
lytic Construction ¢ ompany oft 
adelphia. The natural gas reforming 
facilities were installed by The Gird 
ler Company of Louisville, Ky 











MORE TRAP 
CAPACITY 
PER DOLLAR 


with Armstrong 
two-phase 
OGELL 








Two-phase steam trap leverage is an original devel- 
opment by Armstrong and has been incorporated in 
Armstrong traps since the memory of most engineers 
runneth not to the contrary. It provides: 


1. High initial leverage to open the valve 
against pressure. 

2. Secondary lower leverage which permits the 
valve to travel well clear of the seat to mini- 
mize restriction to flow of condensate. 


A single-phase lever can open just as large a valve or give 
just as great valve travel, but not both. Thus, Armstrong 
two-phase leverage gives very much greater capacity, 
depending on trap sins than the earlier leverage system. 


No steam trap gives greater actual hot 
condensate ca apacity, size for size, and 
dollar for dollar, than an Armstrong! 


For complete data call your local Armstrong Representa- 
tive or send for the 44-page Steam Trap Book. 


ARMSTRONG MACHINE WORKS 3 
PES 


852 Maple Street, Three Rivers, Michigan 


ARMSTRONG STEAM TRAPS | 
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Washington engineering consultant. The 

Armistead firm, which has served in a 

imitlar Cape tv tor numerous other 

ts, most of them for imdepend 

ill advise on the 30,000-barrel-a 
projyected tor construction 


Gulf Cleves Project Tops 
oa Ven Write- - List 


al a tax wen ff certification 
ire pe related projects appro ved 
by the Office of Defense Mobilization last 
th was on the installation of a 10,000 
l-a-day catalytic reforming unit and 
iuxthary facilities at Gult Refining Com 
pany s Cleves retimery at Cincinnatt 
Ohya 
Fstimated cost of the project 1s $4.6 
nilhon. Gulf was permitted to write-off 
for tax purposes over a five-year period 
65 percent of $2.9 million for basic facil 
ties and 45 percent of $1.6 million for 
suxihary equipment 
Only a few other oil industry applica 
tions were approved by ODM last month 
They were, with company, location, fa 
ility, total cost and amount certihed 
Humble Oil & Refining Company—Bay 
wn, Texas, tacilities for increasing ca 
pacity of an alkylation unit, $473,000 
$403,000 for specialized facilities and $70, 
QOO for a control house, both at 100 per 
cent 
Mid-West Refineries, Inc Alma, 
Mich., construction of a 2500 barrel-a-day 
hydrogenation (UOP Unifining process) 
mit and related facilities, $368,000; $300, 
(OO at 65 percent, and $68,000 at 40 per 
ent 
Standard Qil Company of Calitornia 
tl Segundo, Calif., additions and modi 
fications to a crude oil distillation unit 
$300,000 at 65 percent 
Panhandle Oil Corporation—Wichita, 
lalls lexas, installation of a gasoline 
stabilization ystem and LPG treating 
facilities and natural gasoline and LPG 
storage and loading facilities, $152,750 
$76,780 at 65 percent, and $75,970 at 40 


ercent 


Du Pont Buys Land for 
Possible Plant Location 


(Iptions on land in Calitornia have 
beet ac quire 1 b | | du Pont ke 
Neme : Company, Inc., towards the 

I truction of a plant to 
| leac ind Fre 


recent 


re t these 


Quaker State Puts First 
Of Three Units on Stream 


t and largest f three VOP PI 
its contrac ad tk by wn tN 
Refining 

tream at kart 
1500-bart 


t1 


ENGINEERED FOR OUTSTANDING 
PERFORMANCE IN MANY OPERATIONS! 


On board ship, in refineries, hospitals, public utilities—in paper, 
textile and all general industry, the Coffin line of turbo equipment 
is earning nation-wide acceptance for outstanding performance. 
Designed with versatility in mind, latest addition to the line the 
Coffin ‘‘DE”’ Turbo Pump has a Volumetric Range to 800 GPM, 
Discharge Pressures to 1500 psi, Steam Temperatures to 850° F., 
Exhaust Pressures to 80 psig, and Liquid Temperatures to 325° F. 
Ratings can be exceeded in special installations. 


Engineers! Write today for complete specifications. Ask for “DE” Bulletin G-101. 


(ork 


PAPER MILLS 
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Who's Building. ee 


WELDING FITTINGS CAST IN ALL 
CORROSION and HEAT | foreseen 


RESISTANT ALLOYS | #028)" 


firm on the 





Sunset 


radia 


give you 
freedom of design rt 
on ) sai that Dlans stil 
piping systems vould have a capa 1 20.0 | 


ibably be 


Sterling 


il 








You no longer need to let alloy 

problems or unusual shapes or sizes 

of fittings limit the design of your 

piping systems. ESCO can supply 

you with fittings of all standard “ 

corrosion and heat-resistant alloys, ; sen 0 eamnll 

including 0.04 max. carbon, or spe- ah C0 te Winakiaaton 

cially modified alloys in wall sec- : 

tions and dimensions to meet your : Sohio Plans Entry Into 

most exacting requirements Petrochemical Braduction 
You get fast delivery, even on 

small quantities. No waiting for 

long runs of standard production 


Standard Ohl ¢ 


nounced that at 

i new held i service and production 
items to be completed before your cited of Ce io oo 
job can be started. Big orders can : stro manufacturing plant 

be hoe; ‘ ! | Luma Cohn 


irca 


be handled efficiently and economi- 
cally, too. ESCO pays the freight on ; ' 
. s nemeermys slans t now subs 1 

orders of $400 of more. ; 

, tially complete, but several plant 
ESCO also offers you centrifugal- ire still being considered. Final 

ly-cast Spuncast™ pipe, all types of ( expected soon, will be based 
d | 

flanges, screwed fittings and flanged results of nearly-completed appt 


‘ val and aste disposal re 
fittings cast specifically to meet your t water and waste disposal | 


oOMmparisan 1 delivers | raw 


needs and analyses. Complete en- asin 
gineering assistance for your piping roposed plant wal 
system is available, if needed. Ask dre aminonia, urea 
for details or write for free booklets u amd nitric acid 
“ESCO Stainless and High Alloy 
Products for the Process Industry” 

“How to Cut Costs With ESCO 
Spuncaset”’.. ."ESCO Cast High 
Alloy Fittings” 


lat \ Apne itv «fl wh) t 


immona, of which almeo 


with complet 


irlv m the tourth quarter 


eee the toughest : 5 M \ 


il 


corrosion problems Atlantic Girbotol Unit 
wind up at... Being Built at Atreco 


\ Gurbots pur i 


Kellors wmipany wall 


rous anmunona plant 


il 


ELECTRIC STEEL FOUNDRY CO. 
Manutacturing ESCO International and New York Office 
Plants ae 420 Lexington Ave., New York City, N. Y. Salt loke City, Utah 
164 N. W. 29th Ave Other Offices and Warehouses Honolulu, Hawai 
Portland 10, Oregon Los Angeles Centralia, Pa in Canade, Vancouver 
712 Porter St Son Francisco, Calif Houston, Texas British Columbia and 
Danville, tilinois Seattle, Spokone, Wash Medtord, Eugene, Ore Toronto, Ontario 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


CopPER ALLOY BULLETIN 








— 
Bridgeport 


MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND 








How to Benefit with 
Bridgeport Duplex Tubes 


Bridgeport Duplex Tubes in condensers and heat exchangers mean longer tube life and greater production 


The list of new petroleum and chem- 
ical products grows by leaps and bounds 
every year. And a variety of new cor- 
rosion problems is always close behind. 
Many new and useful end products, de- 
rivatives and intermediate fluids re- 
quire careful selection of condenser and 
heat-exchanger tube ailoys, particularly 
those with specific corrosion-resistant 
properties to insure long tube life and 
greater efficiency. A wide increase in 
cooling water pollution and a trend to- 
ward greater utilization of salt and 
brackish waters have added heavily to 
the burden of tube performance. Cor- 
rosive attack from both product and 
cooling water on single-alloy tubes often 
results in premature failure from attack 
by one media or the other. Bridgeport 
Brass has solved many such double 
corrosion problems by drawing two 
specially selected alloys concentrically 
together into double-walled Duplex 
Tubes. 

The use of Duplex Tubes in opera- 
tions subject to different types of in 
side and outside corrosion offers many 
advantages. 


Longer Service Life 
The alloys selected for Duplex Tubes 
are each chosen for their specific capac- 
handle one particular corrosive 


Low Carbon Steel 


ity to 


media. Admiralty 


| 
| 


Duplex Tubes for a cooler handling ben- 
zol liquid and sea water are an example. 
In this case, Admiralty has excellent 
corrosion resistance to sea water while 
the low carbon steel benzol 
liquid well. A tight mechanical bond 
joins the two concentric tubes at a 
metal-to-metal interface. Each alloy is 


carries 


exposed to corrosion on only one sur 
face, that facing the media it was se 
lected to handle. Thus each alloy can 
perform to the full extent of its service 
capacity without attack 
from the second media. This fact spells 


exposure to 


longer service life and lower long-term 
tube cost. 


Lower Maintenance Costs 

When tubes are made of alloys spe- 
cially chosen to handle specific cor- 
rosive fluids, it is possible to predict 
much more closely how long the tubes 
will perform before they require clean 
ing or replacement. It isn’t necessary 
to shut down expensive continuous op 
erations for premature repairs. Duplex 
Tubes, with alloys that match the 
media, will often reduce the frequency 
of tube replacement and cleaning main- 
tenance costs. 

Improved Products 

Single-wall tubes are often made of 
a compromise alloy—one that will give 
the best possible resistance to corrosion 
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from both inside and outside media. 
The result can be contamination of a 
highly refined or carefully balanced 
product. With Duplex Tubes no such 
compromise is necessary. The alloy 
facing the product and the alloy facing 
the cooling or heating media are both 
chosen on the basis of their compatibil- 
ity to their respective fluids. An excel- 
lent example of the above is the use 
of Duplex Tubes made up of Stainless 
Steel Copper, or Aluminum/Copper 
for equipment used to process food 
products, pharmaceuticals and fine 
chemicals. 
Increased Production 

Bridgeport Duplex Tubes, in some 
cases, have higher heat-transfer effi- 
ciency than tubes of a single metal. For 
example, Duplex Tubes made of copper 
and steel used in an ammonia con- 
denser will give greater operating ef- 
ficiencies than plain steel tubes, due to 
the absence of an insulating layer of 
rust and /or organic fouling from algae 
and slime on the copper cooling-water 
side. 

Greater Safety 

Condenser and heat-exchanger tubes 
are subject to mechanical stress in op- 
eration. The force of flowing fluids, 
operating pressures and temperatures, 
and the stress of thermal expansion put 
added burdens on tube walls. By using 
Duplex Tubes in such combinations as 
Admiralty /Steel, Aluminum /Copper, 
and Monel ‘Red Brass, the best quali- 
ties of strength and resilience, as well 
as heat conduction and corrosion resis- 
tance, are contributed by each metal. 

Call on Bridgeport for Service 

To find out how you can use Bridge- 
port Duplex Tubes to your advantage, 
call your local Bridgeport office. Bridge 
port's Technical Service or Corrosion 
Laboratory is always ready to help you 


_ select the right Duplex combination for 


your service conditions (2156) 


Ask for a copy of Bridge 
port's Duplex Tube Tech 
nical Bulletin. You'll find 
ita valuable guide to the 
selection and installation 
of Bridgeport Duplex 
Tubes 


Serv.ce Cards, last page 





consider but basic factors... 


... when you think of fire protection, the selection 
of the very best of mechanical devices andthe 
engineering of these devices into an automatic 
system which will provide the maximum pro- 
tection against your specific hazard. 

Both are important. The finest of both are to 
be had at Blaw-Knox. 

Blaw-Knox Fog Systems, thermostatically con- 
trolled, instantly blanket all protected equipment 
with millions of cooling drops of water which 
extinguish the fire and quickly absorb heat. They 
sound alarms, confine damage and protect nearby 
equipment. 

Carefully engineered into a fire protection 
system designed to guard against your specific 
hazard, Blaw-Knox Fog Nozzles provide the most 
effective means of protection known. 

Let a Blaw-Knox Fire Protection Engineer 
study your needs, submit a preliminary layout and 
cost estimate . . . absolutely without obligation. 


You'll be interested in the new Blaw- 
Knox booklet, “FIRE CAN DESTROY 
YOUR BUSINESS.” Write for it. 


BLAW-KNOX FIRE PROTEC- 
TION SYSTEMS CARRY 
APPROVALS OF ALL INSUR- 
ANCE UNDERWRITERS. Deluge 
Systems * Wet Pipe Systems + Dry 
Pipe Systems + Water Spray and Fog 
Systems * Rate-of-Rise Sprinkler Sys- 
tems + Foam and Carbon Dioxide 
Extinguisher Systems 








“Little Joey 
Sprinkler” 
alwayéon 


the job 


BLAW-KNOX COMPANY 


Automatic Sprinkler Department | Pittsburgh 33, Pennsylvania 
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TOWELS, TOWERS and TRADEMARKS $2.5 luid cracking unit 

, plant ‘ | " i Salt 

A well-known trademark — the signature of a_ product's nae! . ah 

maker is as important on a giant steel bubble tower as it be mpleted in 
is on your best guest towels. And TULSA TYPE, for 30 

years the trademark of FLINT STEEL refinery and natural Consumers’ Co-operative Refiners, Ltd. 

officially opened its newly-modernized 


gasoline plant equipment, has become one of the best known : 
wina, Sas . Canada, retner last 


labels in the industry, month New units added in the moder 
ost about $8 million and pushed 


The TULSA TYPE name is your assurance of sound rence Rage ooue ten PRA fae 
engineering and precision workmanship on every piece of ' . 
equipment. All manufacturing processes used in the fabri- 

cation of TULSA TYPE equipment comply Richhold Chemicals expects to begin 
with API-ASME and ASME industry codes. construction son of a phthalic plant 
Look for TULSA TYPE when you need en rye ee Fy A pn plant will 
steel plate fabrication for petroleum or nes Suen aaa a achong niall 


petrochemical plants. 


1OS 


British Dominion Oil Company is mo 
me torward im its negotiations for cor 
struction of an SIR million fertilizer 


plant m southern Alberta. Exact loca 


Write for our General Catalog 
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“Refinery Pump?” There ain't no such animal. 
But if one pump could be all things to all processes, it might 
look like this. Fact is, however, that in refining it’s pretty important 
to have each pump fitted to its specialized job. 
No one answer is good for all. 
That's why Byron Jackson builds joh-engineered pumps. 
With a BJ you're sure of a pump that sizes up to the need 


and is pin-point engineered to profitable performance. 





BJ FIGURE 1025-1125 PROCESS PUMPS 


Moderately priced pumps for yeneral-purpose proc 
ess handling. Special emphasis is placed on the stufiing 
box with three choices offered: (1) conventional 
packing ) jacket stufhngbox, or (3) a BJ 
Mechanical Sx wh s thi | acking. The M 
hanical Seal mmende here contamination of 
pumped liquid, leakage, frequent repacking or volatil 
liquid hazards are encountered. Capacities from 10) t 
1000 gpm, heads to 600 ft. Temperature limit 


Fo Writ tor BI Bulletin Ni y- OUR 


BJ TYPE FM PROCESS PUMPS 


This general purpose process pump features a B! 
Mechanical Seal as a functional part of the pump 
design These pumps are built for continuous duty and 
can handle temperatures up to 300° F. Available in 
one standard construction to meet most process liquid 
requirements and cannot be ordered in special con 


” 


struction. Pump sizes: 2” through 8” suction, 1/2 


” 


” 


through 6” discharge. Capacities to 2800 gpm and 


heads to 700 feet. Write for BJ] Bulletin No. 54-1 


BJ TYPE SM PROCESS PUMPS 


A heavy duty process pump designed to handk 
fluids over a wide range of pressures and temperatures 
Ideal for pumping hot or cold liquids near their boiling 
pomts Maintains alignment at any temperature 1s 
freely expansible at high temperatures offers min 
mum NSPH_ requirements. Stufhingbox is built for 
severest service and pumps can be furnished in mat 
rials to suit operating conditions Easily dismantled and 
reassembled. Capacities to 2200 gpm and heads to 1600 
feet. Write for BJ Bulletin No. 54-1-230 


BJ DOUBLE SUCTION HOT Oil PUMP 


Developed for capacities beyond the range of single suction process 
pumps. This pump ts designed to handle high temperature liquids on 
continuous service operation. Low entrance velocities and axial bal 
ance are obtained by use of a double suction impeller. Rotating ele 
ment can be removed as a unit without disturbing the piping or 
driver. Capacity range from 1000 to 7000 gpm, heads from 100 to 


700 feet. Construction materials to suit application 
PI 





BJ MULTIPLEX PUMPS 


Models recommended for boiler feed and other heavy 
duty pumping. For all classes of medium to high capacity, 
medium to high pressure and temperature service. Rugged 
construction features horizontally split case easy in 
spection or cleaning without disturbing piping, bearings 
or driver. Opposed grouping of impellers equalizes end 
thrust. Staggered volute construction balances out radial 
forces. Pressures and temperatures as needed. Write for 


Bulletin No. 52-406 


BJ CHEMICAL PUMP 


This pump is engineered to the particular demands ot 
chemical pumping. Designed for quick and easy disman 
tling without disturbing piping or driver. All parts except 
pump case and impeller are interchangeable. Corrosion 
resistant catch basin protects base plate from corrosive 
leakage. Adjusting sleeve permits easy impeller adjustment 
without dismantling. Deflector and grease lubrication pro 
tects bearings from acid and fumes. Cored passages through 
impeller web keep stufhngbox under suction pressure. Four 
sizes: 1%, 1Yy", 2” and 3” with capacities to 450 gpm, 
heads to 100 ft. Available in various materials to meet oper 
iting conditions. Write for B] Bulletin No. 54-1-630 


BJ BILTON PUMP 


A general purpose, close-coupled pump and motor unit. Ideal 
for all classes of medium and low head service especially 
useful where space is limited. No rigid foundation or base is 
needed, and positive shaft alignment is always assured. Mounts 
in any position. Standard construction includes conventional 
stufhngbox or water-jacketed stufingbox. Capacities to 2000 
gpm, heads to 475 ft. Special construction provides BJ Me 
chanical Seal and explosion-proof motor. Write for Bulletin 


BJ TYPE VMT PUMPS ' BJ HYDROPRESS PUMPS BJ VERTICAL CIRCULATING 
PUMPS 


Ideal tor higher pressure 
low capacity pumping re These single or mulps 
} 


Orrosive yuirements such as boiler stave vertical pumps are 


he net positive sux feed service, hot or cold designed for continuous op 


- ¢ 
head is limited and refinery service, and pipe eration at high efhiciencies 


a premium line pumping. Vertical cor in pumping medium to high 

fe pump is structior Saves space sim capacities ot water Recom 
ounted in a barrel fron plifes installation. Uniform mended for cooling tower 
which it takes suction non-pulsating flow vari circulating, river intake 
Standard models offer ca able capacities without by drainage and dewatering 
pacities to 2000 gpm, heads pass or speed changes Self-priming. Discharge can 
ss required, and tempera no relief valves required he above or below the 

to 200 F. Special Capacities from 10 to 430f rround line. Write for BJ 
nstruction is available for gpm, heads from 200 to Bulletin No. 52-6050 
I yacities and tem 7000 feet. Write for BJ 
W rite for B] Bulletin No. $2-6400 
§2-6600 





BJ DEEPWELL TURBINE 
PUMPS 


BJ SUBMERSIBLE PUMPS 


A I] x 


For water pumping trom a 
tation or for standby service, the 

ersible offers many installation and 
iting advantages. The pump and 
completely submerged 


tht pump fo 
As origina motor unit operat 


rement 
deepwell turbin in the water no pump house or struc 


Byron Jackson s long ey e is needed No well is too deep 
t i for crooked wells or where flood 
exists. No problem of water con 
or foreign matter 


perience assures the bh 


dependable pumping ps nenac 
formance. Models for well tamination by dirt, oil 
diameter from 6 t 4 ; ities to 20,000 gpm ind heads t 
inches Small “Bee (yf B] Subette model for wells a 
model for wells 6” ID on mall as 6” LD. and larger. Write for BJ 
Bulletin 253-700 and 54 


) 


larger ( ipa iti P ,- 700) 
rpm. Also Bee Junior 
for well i mall 
(capacities t 

for BI Bulletin Ne 


BJ SUMPMASTER PUMPS BJ PNEUMATIC SPONGE 
\ lete | f standard awe 
A complete line of standard sumy 


3000 combina A ompact, isily porta 


pumps in more than 
but amazingly rugged 


tions. These vertical pumps are ri hy] 
ommended for cooling and circulat pump for dewatering sumps 
ing and for booster servi is well a tanks, ditches, shafts, bilges 
for general sump service. Available in et ind for salvage work 


ind) other similar applica 


ind iter tions where the pumped 


barrel, Self-priming. Capacities t fluid contains a heavy per 
100 feet. Writ centage of solids. The singk 
stage pump has a non-clog 


standard column lengths of 10 
) feet, with or without 


600 gpm, heads to 


for BJ Bulletin No. 54-°3-1420 
sng type impeller and is 


driven by a rotary air motor 
with variable speed control 
Capacities to 125 gpm and 
heads to 76 feet. Write for 


_ 


B] Bulletin No. 52-703 


BJ MECHANICAL SEAL 


Replaces the standard packing in 
the stufingbox and eliminates the 
st and trouble of repacking. Rec 


ommended where leakage frequent 

repacking, volatile liquid hazards, or contamination ot 

pumped liquids are encountered. Lower cost pumping Byron Jackson Co. 
performance 1s issured due to th complet ly reliabl Stone 1078 


stufhngbox operation. Types to fit almost all centrifugal 
pumps Available in material and construction combina P.O. Box 2017, Terminal Annex, Los Angeles 54 Calif. 
tions to answer various pressure, temperature and liquid OFFICES IN PRINCIPAL CITIES 


Write for BJ] Bulletin No 


handling requirements 
14.-1-10.000 
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Who's Building... Page Welding Wire 


operate the new plant Laf 
Diadema Argentina, S. A. de Petroleo | PAGE CHECK-OFF 
has completed construction of a new | Check the welding wire you use: 





lubricating oil plant at Buenos Aires 
The new facilities have a capacity to : : Be 4 oe Ret es 
produce 600 barrels a day. The com ra } POPS ead Me, tN Se Pe hehe: 
pany is part of the Royal Dutch-Shell 

group 


British Petroleum Chemicals, Ltd., has 
decided to go ahead with the erection 
of a new chemical plant at its works 
at Grangemouth, Scotland. The plant 
will produce alkylate. Part of the raw 
material for the plant will be drawn 
from the adjacent refinery of Grange 
mouth Petroleum Refinery, Ltd. The 
new plant is expected to come into pro- 
duction during the latter half of 1955 
British Petroleum is jointly owned by 
Anglo-lranian Oil Company and Distil- 
lers Company, Ltd 


Shell Refining & Marketing Company, 
Ltd., has started construction of the 
first plant in Britain built for the pro 
duction of isopentane, an aviation gaso- 
line component. The unit is being built 
at the company’s Stanlow refinery in 
Cheshire and is scheduled for comple 
tion in early 1955 


I.L.S.E.A.-Raffineria Oli Minerali ex 
pects to complete a new 500-barrel-a 
day catforming unit at its Valmadrera 
(Como), Italy, refinery soon. The unit, 
licensed by The Atlantic Refining Com 
pany, is being built and was engineered 
by Teenider 


Industrie Chimiche Italiane del Petro- 
lio (1.C.1.P.) has dedicated and is now 
operating its new refinery at Mantua, 
Italy. The refinery has a crude oil proc 
essing capacity of 12,800 barrels a day 


Iraq’s Government Oil Refineries Ad- 
ministration plans to request bids soon 
on construction of a lubricating oil plant 
to produce a tull range of low and high 
yrade oils for local consumption. To 
have a capacity of about 480 barrels a 
day, the plant will cost approxinately 
$8.4 million. Iraqi engineers are re 
portly drawing up specifications and 
tender documents on their own 


Brea Starts Work on 


Ammonium Phosphate Unit 


Construction has started on a new CARBON STEEL @ Any carbon from Armco (.025 max.) to high 
ammonium phosphate plant at Brea, carbon (.90-1.10). All standard AISI analyses in between. 


Calif., for Brea Chemicals, Inc., subsidi 
ary of Union Oil Company of Cali LOW ALLOYS e All the most popular welding grades. 
fornia 


The ammonium phosphate plant at STAINLESS @ AISI —308, 309, 310, 316, 347, 410, 420, 430 and 502. 
Brea will be constructed by Macco Other types on request. 


Corporation and is scheduled for com 


pletion the latter part of this month © PAGE also offers all of these analyses for oxyacetylene gas weld- 
The company expects to have two simi ing, metal spray wire, or bare electrodes. 


lar plants in operation at Brawley and 


Fresno, Calif, early next year Welle today for detailed literature and prices 


CFCA Officially Starts Agco Page Steel and Wire Division 
Ammonium Nitrate Plant AMERICAN CHAIN & CABLE 7 











\ new large-scale ammonium nitrate " _Pa., Atlanta, Chi 7 . Detroit, Houston, 


plant near Lawrence, Kansas, was dedi 
cated late last month. It is owned by vesse 
Cooperative Farm Chemicals Associa — 


Los Angeles, New York, Philadelphia, Portiand, Ore., 
San Francisco, Bridgeport, Conn. 
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Moeller Company Expects 
Refinery Completion Soon 
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SAROM Adding Units ll 
To Ravenna Refinery = 


Construction ha tarted at the Ra 


nna, Italy. rehner ol Son \ Rath 
ne Oli Minmerah (SAROM) of i 
Hpit unit nal \ 


i new 


New Sunray Platformer On Stream— 

A substantial increase in the quality of both regular and premium grades of gasolines has been 
brought about at the Sunray Village (Duncan), Okla., refinery of Sunray Oil Corporation by this 
new 5000-barrel-a-day UOP platforming unit. Part of the company’s 25,000-barrel-a-day cata 
moletect lytic cracking refinery, the unit was built by The Refinery Engineering Company, of Tulsa 


sbre ine 


0) arrels, March, 1955, ‘Teehnider did the ens Standard-Vacuum Will Add 
Alkylation Unit at Altona 


7 


\ $3,825,000 alkylation plant will be n 
cluded in the expansion program now 
under way at the Altona, Victoria, Aus 
tralia, refinery of Standard-Vacuum QOjl 
Company, the company has announced 
ihe umt, expected to 4 stream mm 

vears, will enable Standard-Vacu 
nake Senne 1500 — a day ot 
alt oft \us 
requirements 
desiyned to 
of 27,000 


Conoco Starts Work on 
Colorado Gasoline Plant 


Construction has started 
ion natural gasoline plant and 


eru system for ¢ t 
pany 40 mules south « 
oO Ie " operation 


pliant will have a « 
: ° , ° 5 10 Men i vas di 
Hexagonal Cross Bars...Resistance Welding make A para tig 


madustrial and 


ad WELDED GRATING sestappearing ve igs, sua 


One piece construction with oon of all bars flush provides Rock Island Refining 


safer, longer-lasting open steel flooring. And it’s tailor-made 

to fit your requirements. For typical installations and full 

details on Gary gratings, stair treads and decking, write for Puts Platformer on Stream 

Catalog PR-94 \ new UOFP platforming unit, the 
first of its type to be entirely controlled 


FREE —_ a sachet ° Seacieheniinhe rreeagps 
We'll send this handy Standard Steel Spring Division A —— = te a Digg: Rock 


paper weight if You = a oc K WELL SPRING AND AXLE CO. Island Refining Corporation nortl 


request it on your f Indianapolis, Ind 


company stationery. 4011 East Seventh Avenue @ Gary, Indiana Che 2400-barrel-a-day unit 
tor the production of motor 
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Quick facts about the services and equipment Pfaudler 


offers to help you reduce corrosion and processing cost. 


ng News 





Published by The Pfaudler Co., Rochester, N.Y. 





Pfaudler Acid-alkali-resistant Glass Now Standard 
on Glassed Steel Units for Severe Chemical Service 


On September 1, 1954, acid-alkali- 
resistant glass became standard for 
all Pfaudler glassed steel equipment 
for severe chemical service. This new 
glass was first introduced to the 
chemical industries in November, 
1951, and has been available as “spe- 
cial” since then. 

Exceptional Corrosion Resistance 
Wide and varied field experience 
over the past three years fully veri- 
fied the original expectations for this 
glass—it has acid resistance equal to 
or better than the previous standard 


Both of these glassed 
steel discs were ex- 
posed to buffered 
caustic soda (pH 11.5) 
at 212 F. for 30 days. 
Acid - alkali - resistant 
gloss (left) was un- 
affected. 


glass and, in addition, it is three times 
as resistant to alkaline solutions. 
Specifically, this glass is resistant 
to corrosion by all acids (except 
hydrofluoric), even at elevated tem- 
peratures and pressures, and to alka- 
line solutions up to pH 12 and 212°F. 
10% Price Reduction 
As “special,” acid-alkali-resistant 
glass carried a 10% premium charge 
over the former standard glass. Now 
as a standard, this premium is elimi- 
nated and it will be available at no 
increase in price. 


Note how the high- 
quality glass which 
wos formerly used in 
Pfaudiler glassed steel 
vessels was severely 
etched. 





ZL 


> heme 


ew 





Ww Factories 





PFAUDLER MANUFACTURING AND SALES OFFICES AROUND THE WORLD 


@ Sales Offices 








Identification 
Acid-alkali-resistant glass, like the 
former standard, is deep blue in color, 
For easy identification, there is a 
glass number on the name plate of 
every Pfaudler vessel. At present, the 
number “53” is used to designate the 
new standard glass; “42” designates 
former standard. A new numbering 
system is now in process. Details later 
in “Corrosioneering News.” 





Field Experience *‘proves in”’ 

acid-alkali-resistant glass 
A 1000-gallon oxidation kettle, lined 
with acid-alkali-resistant glass, was 
placed in use 34% years ago, process- 
ing sodium hypochlorite bleach 
containing 12-15% free chlorine. It 
produced 3,694 batches before show- 
ing noticeable wear. This is more 
than three times as many batches 
as were possible with regular high- 
grade Pfaudler glass. 











New Forces Join Pfaudler’s 
War on Corrosion 


It’s a long swim from Rochester, N. Y. 
to Kobe, Japan, but chemical, phar- 
maceutical and other industries in Japan 
have been clamoring for the type of 
equipment Pfaudler makes. 

So Pfaudler has joined forces with the 
Kobe Steel Works, forming the Shinko- 
Pfaudler Company, Ltd. This company 
now offers glassed steel and alloy proc- 
essing equipment in Japan and parts of 
Southeast Asia. 

Pfaudler finds its equipment now be- 
ing bought with many different curren- 
cies—yen, pounds, Deutsch marks, dol- 
lars, pesos—to mention a few—with fac- 
tories in Scotland, Germany, Japan and 
the U. S. 

These overseas facilities are of special 
importance to American companies with 
plants abroad. With Pfaudler equipment 
available, you can duplicate your proc- 
esses, relying on the same corrosion re- 
sistance that you get from Pfaudler ves- 
sels produced domestically. 





Corrosioneering News 


SOLVENT RECOVER Y —bi¢ dividends for small investments 


Mar production men have disco, olvent. and a mall refrigerated unit 
ered a gold mine right at their own to condense e caping vapors 

back door. in the form of recoverable 
olvents. By installing a Pfaudler sol 
vent recovery ystem they have Delivery on these systems is amaz- 


Fast Delivery 


atly reduced proce ing cost The ingly fast ometimes as quk kly as 4 


equipment quickly pays for itse If weeks, because of Pfaudler’s poli \ 
Of course, your solvent recovery of using “flexible standard” units 


problem nay be nique in it elf, re wherevet! possible These are eco- 


quiring the services of Pfaudler proc nomical standard designs which in- 

‘ engineect! to work out an eco corporate the most olten needed 

nomical solution custom teature If necessary. thes 
| 


become the building block for tur- 


Recovery Systems Pay Off ther custom fabrication 


pical ‘ cample of solver 
tem vorked out succes 
1 th manner are those at 
i yur Laboratori and Ci 
Pach rn Co 
At Armour, the problen 
er alcohol used in making 
and to prevent contamination o 
ered alcohol. The olution 
ned, built and in 
yvstem with a 
r, that is providi 
the quality and quantit 
b j Unique two-stage system at Cudahy Packing 


ered alcohol required 
Co. uses flexible standard” heat exchanger 
oul peciiication { 

! and a second condenser (circle) for vapors 
The Cudal problem had a few escaping through vent 


different wrinkle To recover a high 


volatile, expensive olvent. it wa Better check on your solvent re 
ary for Plaudler process engi very program. It will pay you to 
This 53-ft. distillation tower is part of 


to develop a two tawe ystem alk ver with Pflaudlet Drop u 
the Pfaudler-engineered alcohol recov 


included a large tainle tee! a line and we'll be glad to answer 
, ery system at Armour Laboratorie 
xchanver to recover most of the your question 


Split-second packaging saves 
dollars in many industries 


Spinning out as many as 14 filled cans 


every second, Pfaudler filling ma 
chine are he pins to fill you youl 
baby, your dog and even youl 


auto crankcase! 


Orange juice baby food, dog food 
and motor oil are but a few of many 
products that come off these remark- 
able machines at work in a variety of 


industries across the country 


If you have a product to be pack - 
aged, perhaps you can benefit from 
Pfaudletr split -second filling accu- 
rate to + 1/10 of an ounce. Easy to 
operate and to clean, these machines 
skyrocket production but keep main- 
tenance costs at ground level 


Pfaudler makes two types: rotary 
piston fillers for semiliquid products 
like heavy oil; and Pfaudler “King” 
gravity flow fillers for liquids. For These products are now being packaged on 
further details, write for Bulletins 911 Pfaudier high-speed filling machines, at 
and 843 rates as high as 1/5 second per can! 


One of 5 models, this Pfaudier RP.21 piston 
filler provides high-speed, accurate filling 


and easy cleaning 





TECHNICAL TALKS 


A BAFFLING DISCOVERY 


This agitation system uses its fingers to 
give you top speed and thorough mixing 


You can pour oil and water into a emulsion, or other agi 
Pfaudlet 


get a 100 


casing of a pump, producing a com- suspension 


vlassed steel reacton and plete general agitation of almost any tation, you can easily protit from oul 


emulsion in minutes character. Baffles provide turbulence experience. A note on your letterhead 


Twenty years ago, it would have tak- throughout the vessel will bring a packet of helpful data 


en hours or you couldn't have done If you've 
it at all 
The forward we have 


n agitation hav d a numbet 


a problem in blending from us 


taken 


tiie nd of chemical 
manutactt rs. Questions like What 
position t for the baffle “What 


impeller aoe the best 


questior 


Kind ot al 
job 

We first he: ra ich que tion bach 
vuund 1932. That year, a chemical 
Wwe could stop 
and start giv- 
agitation he 


manulacturer asked 1! 
dragging 

ing him the violent 
needed tor hi 
lem. The 
been using just couldn't do the job 


ab orption prob 


anchor agitator We had 


Advent of Impeller 

DOW'S VEST-POCKET LATEX FACTORY 
Special laboratory equipment is exact scale-down 
of Pfaudler equipment used in actual production 


started toying around with 

blades on the anchor 
This rig 
RPM, and the engineers’ slide rules 


aid there was no reason why it | Dow Chemical Company 


avitatol 


was supposed to run at 90 


faced the And Mahomet came halfway, too 


wouldn't problem of scale-up from laborator To duplicate Pfaudler agitation, Dov 


We tried it out. The shaft whipped 
and vibrated, and we didn't get the 


synthesis of latex to a full-size pro made glassware models ofthe Plaudler 
ducing plant vessels for laboratory use. These were 
halfway te exact scale-downs 
Mahomet, when the engineers choss« hape and the fingers on baffle 

Pfaudler glassed steel vesse which Thu Dow was positive that the 


had the same properties of corrosion ucce they had in the laboratory 


The mountain came right to impeller 


tation we wanted 
Thats when 


lers, and went seriously into the stud- 


turbulent ag 
we developed impel- 
ies that produced Pfaudler agitation 


resistance and adhesion resistance a would be duplicated in full scale 


as it is known today when they 
We replaced the anchor 
three-bladed 


a greater shear, and 


laboratory glassware went into production 
with a 

impeller. This gave us 
provided the 
gut all the 


vessel began to move as 


society vata ane How é¢lassed steel assembly provides 
a body, and ended up with a swirling 


multiple use of a single nozzle 


effect, very little mixing 
We broke up this merry-go-round 
with baffles, and— Eureka! 


the answer. Good turbulence, activity 


The fewer nozzles you have 


on a reactor of 


the bette: 


there was drain freely and rapidly, with 
other ve: 


sel no pockets to impede the flow 


when 


throughout the vessel, and plenty of 
intermolecular contact! Our chemical 
customer was satisfied, and we had 
added immeasurably to the industry's 


knowledge of agitation 

Like a Pump 
This is basically what Pfaudler agi- 
tation consists of: a simple three- 
blade impeller operating close to the 


bottom of the vessel, so that the bot- 
tom head acts as half the impeller 


particularly 
youre operating under pres- 
sure or vacuum 

Here is a recently developed 
Pfaudler assembly which gives 
you multiple use of a single 
nozzle, eliminating the cost of 
adding extra nozzles for sight 
glasses, or for the introduction 
of several liquids 

This assembly is a combina- 
tion of 2” return bends, and can 
be attached directly to a 2 
flanged opening. All liquids 


There are two observation 
glasses, each 3” in diameter 
and porcelain funnels are also 
available to concentrate and 
direct liquid flow. We'd be glad 
to quote price or tell you any- 
thing more you want to know 
about this nozzle 

You can introduce up to 
jour separate liquids by means 
-lined ar 
which has a sight 
box to help you observe the 
flow. 


of this single glass 
rangement 





Corrosioneering News 
HEAT EXCHANGERS 


Wise choice of design will give 
you better results at a lower price 


There was a time when you could get 
by with the same type of exchanger 
for practically every process, but to- 
day’s higher temperatures, higher 
pressures, corrosive chemicals and 
continuous processes have changed 
all that 

Careful engineering is needed to 
equip you with exactly the right type 
of heat exchanger for efficient heat 
transfer and durable equipment 

To give you these advantages, 
Pfaudler corrosioneers can draw up- 
on a wide variety of designs and 
materials. 


Old Stand-by 


For many years, the basic heat ex- 
changer recognized by the Tubular 
Exchanger Manufacturers’ Associa- 
tion (TEMA) was the Class “R” unit, 
an internal floating head design, pri- 
marily for refinery use. It has two 
disadvantages to chemical 
First, the heavy hub 
flange construction is not economical 


major 


pi ocessors 


when high-priced alloys are the ma- 
terials of construction. Second, inter- 
nal leakage could occur between the 
shell and tube sides at the floating 
head joint without your seeing it from 
the outside 

More desirable to chemical appli- 
cations are the Class “C” and Class 
“A” exchangers. Class “C”’ is for car- 
bon steel and nonferrous units, and 
Class “A” covers the high alloy units. 
Except for this distinction, these ex- 
changers are almost identical in de- 
sign. 


Draw 4 oP 
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The Pfaudler Co., 


Please send me information on 


New acid-alkali-resistant glass 
Stainless steel for processing equipment 
Pfaudler high-speed filling machines 


Pfaudler agitative system 


Lower Costs 


You save money with either of these 
two types, because they have Van- 
stone flanges for economical alloy 
construction. And to eliminate the 
old problem of internal leakage, you 
can use a packed floating head or 
fixed tube sheet instead of the inter- 
nal floating head of the Type “R” unit 
In cases where you cannot use 
stuffing boxes, there are two solu- 
tions: Either use a Class “C” or “A” 
chemical type internal floating head 
or fixed tube sheet unit or, if straight 
tubes are not essential, use the 
Pfaudler U-bundle type unit. 


Advantages of Fixed Tube Sheet 


If you do not want to remove the tube 
bundle for cleaning, Pfaudler’s fixed 
tube sheet unit will give you good 
service. It’s designed for use where 
temperature differences on shell and 
tube sides are small, and within that 
limitation it provides wide versatility. 
It's easy to clean the tubes, simple in 
design; this exchanger is the money- 
saving workhorse of many a chemical 
plant 
Atomic Exchangers 

If you were to visit us at Pfaudler, 
you'd hear pretty exciting 
things in our engineering depart- 
ment. Now they're talking about the 
new problems that have sprung up in 
the field of nuclear energy. What ma- 
terials and designs do you use when 
you're handling transfer of atomic- 


some 


TO KEEP COSTS LOW you should 
emphasize length rather than 
diameter of heat exchanger, as 
shown in this actual installation. 


Pfaudiler Type ‘FTS" 
fixed tube sheet unit 
is the workhorse of 
the chemical proc- 
essing industries. 


fission heat? As an example, with the 
use of liquid metals, you have a fluid 
which because of its high thermal 
conductivity transfers most of its heat 
by pure conduction even though it is 
in turbulent flow. 

This sort of thing simply means we 
set aside the old books and start writ- 
ing some new ones. 

But that’s our problem. Right now, 
we're just as interested in solving 
your heat exchanger problem. For 
this, the books are written, the ma- 
terials are at hand, and all we need 
is the nod from you...a letter out- 
lining your needs will do the trick. 


Designers and fabricators of glassed steel 
and alloy equipment for the chemical proc- 
essing industry. Factories in: Rochester, 
N. Y.; Elyria, Ohio; Leven, Fife, Scotland; 
Schwetzingen-Baden, Germany; Kobe, Ja- 


pan. 


Dept. D-9, Rochester 3, N. Y. 


Title 
Company 


Address 


Glassed steel! multiple-inlet assembly 


Heat exchangers 


Printed in U.S.A 


Sales offices in all principal cities of world. 


Zone State 
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For more data on advertised products 


| PROTECT your boiler investment 


Follow this simple 
gauge glass rule... 


‘| for the gauge 


and 
2) for the shelf 


ihe small investment in space and pennies 
that you put into buying two spare gauge 
glasses will be repaid a hundred times in 


@ Fast glass replacements at regular in- 
tervals—for maximum gauge safety 
An extra spare for quick glass re- 
placement in emergencies 
Assurance that you can get the fype 


of gauge glass you want—the instant 
you want it 


Round-the-clock assurance against 
damage through gauge failure. 


CORNING INDUSTRIAL GLASSWARE 
FOR EVERY JOB 


Application Recommended Product 


CORNING brand standard 
gouge glosses 


Normal Conditions 
(Up to 100 p.s.i.) 


PYREX brand high-pressure 
gauge glosses 


Higher temperatures 


PYREX brand heavy-wall 
gouge glosses 


Higher pressures 


PYREX brand red-line 
gouge glosses 


Extra visibility 


Viewing inside 
furnaces, reactors 
pressure vessels, etc 


PYREX brand sight glosses 


Lubrication PYREX brand lubricator 
inspection glasses 


Visible discharge PYREX brond oi! cup 
devices glasses 


Start this new protection today! Order 
two spare gauge glasses for every boiler 
in your plant! 

Call your Industrial Distributor NOW! 


Comung means research ia Glasé 


use Readers’ Serv.ce Cards, last page 





FINE CONTAINERS... 
Naturally they’re made by RHEEM 





Consistent high quality that never varies . . . that’s 
the secret of Rheem’s leadership in the container industry. 
From the moment the raw steel enters a Rheem plant 
to the finished containers .. . the greatest care and skill 
are exercised to insure Rheem customers 


of the highest quality containers. 


GREASE DRUMS 


Rheem grease drums— 100% 
and 120% capacities —are avail- 
able with all types of fittings and 
openings to fit the customers re- 
quirements. 


UTILITY CANS 
Five gallon utility cans with any 
combination of spouts make pow- 
erful sales stimulators because of 
their continued “after-use.” 


PAILS 


Sturdily constructed Rheem pails 
may be lined or plain. They come 
with a variety of fittings and in 
sizes ranging from one gallon 
through seven. 


RHEEM CONTAINERS are available 
in solid colors or with your own adver- 
tising message or trade-mark litho- 
graphed on them. The finish on all 
Rheem containers is a glossy, high- 
bake enamel. 

Ask Rheem to send a representative 

PAT] to your plant to help you with your 


shipping problem. 


. « « The World’s Largest 
Manufacturer of Steel 
Shipping Containers. 
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What's Happening in the Industry . . . 





Mines Bureau Reports 
Refinery Capacity Rise 


The average petroleum refinery in 
e | S. boosted its capacity to prox 
ess crude oil by nearly 1500 barrels a 
lay during 1953, according to a Bureau 
f Mines report recently released by the 


Department of Interior 


t 


The report, reflecting results of the 
Bureau's annual rvey t capacities at 
| including cracking 
plant, Ss! \\ thruput capacity at the 
iveraue nery Wi 23,759 barrels a 
day as Januar 1, 1954. This com 
pares with 22,270 barrels a day a vear 
earlier. Despit drop in the number 

f operati ries from 343 to 337 


rucle 


luring 1953. ¢ | daily capacity rose 

from 7,638,661 to 8,006,897 barrels, an 
increase i mor than 368,000 barrels 
Additional crud | capacity totaling 
397 500 barrel s reported unde ' 
struction at the | inning of L954. Ac 
countit for 1 t this total are 
| ! ney refineries; three in 
Washington and 

Phe balance 

is to existing 


Smith New President of Atmospheric Pollution Studied— 

i 7 P A research scientist at New York University’s College of Engineering adjusts the smokestack 
Reorganized American Oil on a miniature oil refinery steam plant undergoing wind tunnel studies for Esso Standard Oil 
Company to determine factors in eliminating or reducing atmospheric pollution. By simulating 
elected president of surrounding buildings, wind, terrain and other conditions in a special low-speed tunnel stack 
mpany at the fir heights and other arrangements can be determined which most effectively disperse pollutents 
rd of directors of th The complete model scales 16 feet to the inch and represents the company's Baltimore refinery 
npany last mon To simulate actual gases and temperatures, an oil fog is sent through miniature stacks in the 
Chicage \ model. A controlled propeller at one end of the tunnel produces various wind velocities. Various 
' wind directions can be simulated by rotating the model. In these tests the smoke density is 

deliberately exaggerated to aid in plotting the course of the stack emissions 


Indiana Standard Sets Up Standard Dimensions Set 
Administrative Division For Quart Motor Oil Can 


mpany (Indiar . (uart motor i} can dimensions have 
Administrative « : been made unitorm in a new American 
neral fice Manufac tandard—BR64.1 - 1954 This standard 


‘ 
"8 
l benefit 1 companies, the packas 


ne medustry seT VICE tation md manu 


rtment t replace t! 
lustrial Relatior divi ! 
industrial and public rela racturet ol Cans and Th ead 
ther function hilling and closing can 

nt 


nti and 
Standard quart 
ough the fillin mid 
an oil Company 
former sup t the machine 
i) Relations divisior hermore, cans 1 
inaue M. H. Mad . rican ot 

ninistrative assistant to the ror 
nanaver of manulacturing since 

be supervisor-procedures in 

ston 


= Indiana Standard Elevates 
taken overt 
| Alan Groh to Group Leader Donnell Replaces Moore as 


the ver- 

Pan \mer 
Delaware lan B. Groh has been promoted to Ohio Oil Vice President 
( eX group | t t Hot lant HiVIS ! 


n¢ la t " ti" . research labora 


¢ Hanae 
Company (11 mle 
in 1947 


mpan 


‘tember, PETROLEUM R 353 





ON 
mnensase PRODUCTI 
ur OPERATING COSTS 


with the AIRETOOL 
“BIG THREE” 


A well-rounded tube maintenance program 
employing the regular use of Airetool Tube Cleaners 
and Tube Expanders, plus the Airetool Tube 
} xpansion Control System, will keep any plant at 
peak efficiency and economy, and eliminate 
costly downtime due to tube failure. Powerful, 
high-speed cleaners quickly remove even the 
hardest deposits from straight or curved tubes. 
Tube joints are rolled tightly and accurately 

with maximum bond when Airetool Tube 
Expanders are used, while the unique Airetool 
Tube Expansion Control System cuts, in half, 

the time needed to overhaul or retube a bundle. 


Airetool Cleaner Heads, precision made from 

special heat treated alloy steel, quickly and thoroughly 

remove any type of foreign deposit from tubes 

The P-type head shown is only one of many Cleaner 
Head types available 


Airetool Tube Expanders ore made from 

the best alloy steel; correctly designed, 

precisely machined, and heot treated 

for enduring service. Parallel rolling and 

self-feeding, they will produce uniform 

expansion and tightness throughout the 
full thickness of the tube sheet 


The Airetoo!l Automatic Tube Expansion 
Control provides uniformly tight joints, with no 
over or under expansion giving increased 
tube end life, and eliminating fracture or 
distortion of tube sheet ligaments. Tube 
bundles may be rolled to pre-determined 
maximum tightness at production line 

speed precision electrical con 

trol automatically shuts off 

power at point of 

moximum bond. 


Write for full details about 
Airetoo! Tube Cleaners 

Tube Expanders Auvtomati« 
Tube Expansion Control! Systems 


MANUFACTURING COMPANY 


BRANCH OFFICES: New York, Chicage, Phila- 
delphia, Tulsa, Houston, Baton Rouge 


SPRINGFIELD, OHIO 


Representatives in 
Principal Cities of US.A., Canada, Mexico, South America and England 


THERE'S AN AIRETOOL TUBE EXPANDER OR TUBE CLEANER FOR EVERY TYPE OF TUBULAR CONSTRUCTION 


For more data on advertised products, use Readers’ Service Cards, last page 


Texaco Appoints Three 
New Departmental Heads 


Malcolmson 


Mangelsdorf 
Pech 


Maleoln s beet 
! il ave rie Mla 
nee lanuary, 1952 


Mangelsdor as beet 


1952 
epartinen at 1 af 1953 


Gulf Appoints Branson 
Tax Department Manager 


rar n, assistant « i 


' is 
pomted 
r Gault ©) 
its subsidiaries. He 
nnson | is retiri 
scTry t 


Wilham 





Sate on CORfOtlon eeoen 


This book can help 
keep your refinery 


‘‘on-stream”’ 


»~ 


SEND FOR YOUR FREE COPY 


ITH Stainless Steel playing such 

an important role in your never- 
ending fight against down time, here 
is just the information you need to 
use this valuable material most effec- 
tively. 

It’s United States Steel’s new 
book, “Performance of Stainless 
Steel in Petroleum Refinery Serv- 
ice.”’ Based on the actual experience 
of some of America’s largest refiner- 


UNITED STATES STEEL CORPORATION, PITTSBURGH 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 


wire A 


UNITED STA 


ies with Stainless Steel, it presents 
one of the most comprehensive 
studies ever made of application of 
Stainless Steel to the petroleum in- 
dustry. 

It discusses fully all types of corro 
sion— atmospheric, wet chemical, 
elevated temperature and such forms 
of intergranular corrosion as carbide 
precipitation, attack by molten met 
als and sulphur attack. 


AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
NATIONAL TUBE DIVISION, PITTSBURGH 
TES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


wran stiwy 


U-S°S STAINLESS STEEL 


SHEETS - STRIP - PLATES - BARS ~ BILLETS Ls) PIPE - TUBES + WIRE - SPECIAL SECTIONS 


UNITED 


STATES 


STEEL 


It presents strength data on 14 of 
the grades of US'S Stainless Steel 
most frequently used in high tem- 
perature service. 

And, finally, it gives you flow dia- 
grams of processes in use in major 
refineries, showing exactly where 
Stainless Steel is used. These proc- 
esses include Thermal Cracking 
Units, Lube Oil Extraction Plants, 
Pipe Stills and Fluid Catalytic 
Cracking Units. 

Your copy is ready. Use the cou 
pon below. 





United States Steel ¢ orporation 
525 William Penn Place, Room 1469 
Pittsburgh 30, Pa 


Please send me my copy of “Perform 
ance of Stainless Steel in Petroleum 


Refinery Service 
Narn 

Title 

Company 
Address 


City 








under the direct supervision of W. I 
Naylor, vice president and comptroller 


Pure Oil Elects Two 


BECKMAN RESEARCH INFRARED New Vice Presidents 


Two new vice presidents have beer 
§ PECT RO P 4 OTOM f TE rn elected at The Pure Oil Company 


For those who require the utmost in accu- 
racy and resolving power, the Beckman 
Model IR > the unquestioned choice 
Experience has shown conclusively chat the 
IR-3 outperforms all commercial instru 
ments with respect to resolving power, 
photometric accuracy, wavelength accuracy, 
freedom from stray light and elimination 


of background absorptions 
Watson Gammelgard 


The new officers are P. N. Gammel 
gard, of Chicas veneral manager ot 
refining, who becomes vice president 
for refining with direction of the com 
pany'’s network of refineries; and Dt 
Kenneth M W atson, oft Lake Zurich, 
Ill, director of research, who becomes 
vice president for research and develop 
ment 

Gammelgard joined Pure Oil in 1934 
as a clerk in the Mechanical department 
at the Toledo, Ohio, refinery. Dr. Wat 
son has been with the company since 
1952 as director of research at the com 
pany's research and development labo 
ratories at Crystal Lake, II 


Single-beam double-monochromator. Design perfection 


achieves very nearly theoretical resolution. Stray light ts 


National Distillers 
absolutely undetectable at 15 microns even with the excep States Chemical Position 


ronal one-tenth of one percent measuring sensitivity of the National Distiller Products Corpora 


tion has announced that it is still ver 
much a part of the chemical tield. It 


Beckman IR-3 


apparent answer to speculation arising 


Background absorptions eliminated. The entire optical path > tthe tT Sl 
irom ats recent Sate 1 the anti 


of the IR-3 can be evacuated to completely eliminate back tveeee resin and ia cide artivitie 


ground absorptions from water vapor and carbon dioxide the compan ‘ Ove We ch 
I 1 and T bot! | t reorientation of its chemical progran 
Aquid and gas cell compartments in both entrance and exit ‘ meet certait neterm objectives 


beams are separately sealed sO that cells can be changed which imeluce ntewration of its chen 


ctivities 

without affecting the vacuum in the rest of the system al activitie 
. The recently announced sale tits 

All opucal elements and samples are held at a constant Insecticide division and its Fairfield, 
Baltimore Mal plant did not imelude 


temperature by means of circulating water and thermostat- : 
other products suct is 


the siale ! 
controlled bath methonme, ethyl acetate and ester 
d 


t 


True transmittance recording through Memory Stand- ethyl acetoacetate and arylids, an 
ether. These operations will continue a 
Fairfield until National constructs new 
wavelength precision, | mys facilities for these products at other lo 

cations, In addition to these new tacih 

ties National Distillers has several 
Select an instrument today that will do other projects either under construc 


tomorrow's jobs. See your Beckman Field tion or planned 
Representative about the superlative 1R-3 


or write for Data File 93-25 Humble Promotes Souby 
To Research Specialist 


Promotion of A. M. Souby to researcl 
specialist in the Research & Develop 


refinery has been announced by Humble 


Onl & Retining Company. As a researc! 


BECKMAN INSTRUMENTS, INC specialist Souby will work on catalytic 
| 
FULLERTON 1, CALIFORNIA } conversion with emphasis on t 


erceiied resolution i$ illus 
trated by this NH. spectrum made ardization. No cell matching. Wavelength accuracy, 5 myt; 
aith sodiwe chloride prisms 
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iInTHE HAMMEL-DAKHL 


CONTINUOUSLY 
CONNECTED 
] HANDWHEEL... 


Achieved by integrating parts 
in the compact, completely 
enclosed gear housing 
illustrated below. 


STRAIGHT-LINE LIFT—No 
side thrust is exerted against 
the valve stem. 








COMPLETELY UNHAM- 
PERED AUTOMATIC 





f 
x 
x 
r 
« 


: PAL 
1 a J 
WI 


OPERATION —Permits limit- A Ar + | 
ing of valve lift if desired— eS | \ ] 


, naan BZ) 
but in the neutral position J 


the handwheel mechanism 
offers no resistance to valve 





stem movement. 


ae INITIAL LUBRICATION 
LASTS INDEFINITELY. 





in 109-A 


HAMMEL-DAHL COMPANY 
cy a POST ROAD, (WARWICK) PROVIDENCE 5, R. I., U. S. * &--D 
SALES OFFICES IN ALL PRINCIPAL CITIES 
MANUFACTURING PLANTS IN WARWICK, R. 1, U. S. A., CANADA, ENGLAND, FRANCE AND HOLLAND 
CANADIAN MANUFACTURING AFFILIATE—GUELPH ENGINEERING CO., GUELPH, ONT. 


Bulle 


VISIT OUR BOOTH 410-412, FIRST INTERNATIONAL INSTRUMENT EXHIBIT—PHILADELPHIA, SEPTEMBER 13 THRU 24 
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Safer than Slippery Flooring | 


1939 


O'Kelly and Brandt Draw 


Pan American Assignments 
Ls Arlie A. ©’ Kelly has beet 


nted direct T csecearci 
n | Brandt 

rdinator ot re 

ch at Pan Ameri 


Refining ¢ 


Dr. O'Kelly wall be 

‘ D ! sible rad 

recting the company s 

basic research activi 
es in both the 


tha 


is been 
ctor it 
rporation 
Brandt 


ociatt 


nent resear« 


he company 


Retirements Bring Changes 
In Socony Organization 


( inges im Management 
Vacuum Oil Company, I: 
last Providence, R | 

fill vacancies create 

ive been announced hy 


A matador is aware of the risks in his job + 
quarters in Sew 


ca 

but because SLIPPERY FLOORS GIVE NO Hamilton P. Cal 
. nager of the Fast Providence 
WARNING—often look safe—workmen can ry, replacing Henry A. Rickett 
: . vill serve as consultant to tl refi 
be killed or hurt before they know their : ae a os mr + caaiee at a 
danger! A practical remedy is A. W. end ot the year with more that 
7 ervice 

Super-DiaAMonp tough, rolled-steel floor Caldwell, who jomed General Pett 
: P i leum Coporation ‘ mvy's West ¢ 
plate with an exclusive, engineered raised- sfiliate. in 1934. has heen assistant 
perintendent at the ovidence refit 
ry since 1953. Ricl joined the 
Standard Ohl Company f New Y 
; : is a research chemist m 1914, trar 
step gives maximum foot safety at low ring to the East Providence refiner 

1919 


cost. Investigate Super-Diamonp for a, 


diamond surface. SupeR-DiaAMOND puts 


0 anti-slip traction points in every foot- 


' 
manager ot the Olean ret is 


mw the post tort rly held by Walt 
Booklet SD-17 Wanner, who has retit under th 


anys annuity 


accident prevention. Write for new 


(lean 
Williams, ! 

te lent at Olea 

entl ant 


Economy Rolled Steel Floor Plate waa rennery 
1 rats ania 


ALAN WOOD STEEL COMPANY Fiteee end other cauplayes set. of 
CONSHOHOCKEN, PA 1 irranven vill " offered posts 
Other Products. A.W. ALGRIP Abrasive Rolled Stee! Floor Plate it one of thr anys 13 other refi 
Plates Sheet « Strip e (Alloy ond Special Grodes) eries \\V anner jomne d tl e ( rhe an refinery 
is assistant to the chief engineer in 1916 
and advanced through vari S positior 
to become supermtendent t the refi 
in 1945 
Retirements brought about 
} are . +} 
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POLYRAD CONTROLS CORROSION 
REGARDLESS OF pi 


detergent action which loosens iron 


Specifically developed to 

control corrosion at low 

pH, Polyrad is a highly ef- 

fective inhibitor over the 

entire pH range encountered in 
refinery operations. For example, 
in strong acids, such as HCL with 
pH under 0.1, Polyrad provides 
more than 98 per cent protection 
at temperatures as high as 180°F, 
Polyrad, a filming amine inhib- 


itor developed through Hercules 
research, forms a protective molee- 
ular film to shield refinery equip- 
ment from hydrogen-ion attack by 
organic and inorganic acids. From 
crude units to gas plant areas, 
Polyrad helps meintain through- 
put, inereases heat transfer, re- 
duces metal loss, and cuts down 
time for maintenance, 


\ plus feature of Polyrad is its 


Naval Stores Department 


HERCULES POWDER COMPANY 


9/6 Market St., Wilmington 99, Del. 


uM REFINER 


For more data on advertised products 


sulfide and other scales so the fluid 
stream can remove them from 
process equipment, 

Polyrad is quickly available from 
conveniently situated stocks. We 
would like to work with you in 
evaluating it under your specific 
operating conditions. As a_pre- 
liminary step, write Hercules for 


deseriptive broe hure. 


POLYRAD 


FILMING AMINE INHIBITOR 


NAS4-2 


use Readers’ Serv ce Cards, last page 359 





Whenever you select a power unit, don't put a straight-jacket on your 
ideas . . . consider ALL of the possibilities of modern power drives. 


For example consider the many useful combinations that can be 





secured with the basic Master power units shown below. They're de- 
signed so they can be easily combined together to give you the RIGHT © 
horsepower, the RIGHT shaft speed, the RIGHT features in one compact 
unit that you can use RIGHT where you want it. Nowhere else will you 


find power units that are so flexible, so easily adaptable, and in such 


| a wide range of types and ratings. | ive 
Master power drives are available in thousands and thousands of 
ratings (% to 400 HP)... . in open, enclosed, splash proof, fan cooled, your 
explosion proof. . . horizontal or vertical . . . for all phases, voltages brains 


and frequencies .. . in single speed, multi-speed and variable speed 
types . . . with or without flanges or other speciot features .. . with 5 rs | chance 
types of gear reduction up to 430 to | ratio. . . with electric brakes 
. with fluid-drive . . . with mechanical or electronic variable speed 
units... and for every type of mounting . . . Master has them all and 
so can be completely impartial in helping you select the one best 


power drive for YOU. 





THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 
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vears in the oil industry. He has been 
succeeded by John B. Wilbor, assistant 
general manager of the Chicago division 
since November 1, 1953. Reid started in 
the industry in 1911, working for a firm 
drilling in Cuba. He joined the Socony 


Vacuum organization when Wadhams 
| 


Oil Company, at which he was assistant 
to the pre sident, became part ot Socony 
Vacuum 

George A. Round, chief automotive 
engineer of Socony-Vacuum, has retired 
from the Automotive division of the 
Lubricating department after 40 years 
of service. Leonard Raymond, formerly 
assistant chief automotive engineer, has 
succeeded him. Round first joined Vac- 
uum Oil Company as an automotive en- 
gineer in 1914, continuing in this position 
with the newly formed Socony-Vacuum 
in 1932 


Jersey Standard Names 
Moore to Economics Post 


Thomas W. Moore 
has been appointed 
assistant manager of 
the Coordination 
and Petroleum Eco- 
nomics department at 
Standard Oil Com 
pany (New Jersey) 
Moore has been as- 
sistant manager ol 
the Supply depart- 
ment of Esso Stand- 
ard Oil Company 


Moore since 1953 


Tide Water Associated 
Elects Thomas to Board 


Joseph A. Thomas has been elected 
a member of the board of directors of 
Tide Water Associated Oil Company 

Thomas, a partner of Lehman Bros., 
New York investment bankers, is a di- 
rector of many corporations, including 
American Export Lines, Flintkote Com 
pany and National Airlines, Inc. He 
replaces John Hertz, a member of Tide 
Water's directorate since May 6, 1937 
Hertz, a senior partner of Lehman 
terminated his Tide Water direc- 
torship in order to devote his entire 
time to his many other interests 


B 
iTOS., 


Clark Promotes Palmer 
To Regional Manager 


Kenneth J. Palmer, former St. Paul 
division manager for Clark Oil and Re 
hning Company, has been promoted to 
regional manager 


In his new position, Palmer will have | 





Switch to 


Exhaustive tests prove that Clark 
Duo-Step Steam Traps boost trap- 
ping efficiency over 100% beyond 
the drainage capacity engineers 
have come to expect from ordinary 
old-fashioned steam traps. 

By using the patented double 


fulcrum principle, Clark Duo-Step Traps can handle twice the usual volume of 
condensate and can save you money on both the original purchase and upkeep. 


Give Clark Duo-Step Steam Traps a trial on your steam lines and learn about 


true steam trap efficiency. 


Write, wire or phone for the name of our nearest representative. 


CLARK “701"-D (DUO- 
STEP) TRAP. A forged 
steel trap for pressures 
up to 500 P.S.1. and tem- 
peratures of 750°F. 
Equipped with ‘‘double- 
drainage” Duo-Step 
leverage and Venting, 
Clork-loy seats and discs. 
Pipe sizes 2" or %". 


“Y" SELF-CLEANING 
STRAINERS. Remove dirt, 
scale and grit from 
steam, fluid and gaslines. 
Sizes %" to 3” 1.P.S. 


SERIES “80"-D (DUO- 
STEP) TRAPS. Cost semi- 
steel construction for 
pressures up to 250 P.S.1. 
and temperatures to 
450°F. Equipped with 
Duo-Step Leverage and 
Venting, Clark-loy seats 
and discs. Pipe sizes 
from 2" to 2”. 


CLARK “60-D” (DUO- 
STEP) TRAP. Cast semi- 
steel construction, de- 
signed for pressures up | 
to 200 P. S.1., tempera- 
tures to 400°F. Duo-Step 
levers and brackets of 
stainless steel construc- 
tion. Seats and discs are 
of Clark-loy. “2"or %” 
horizontal inlet and ovt- 
let connections with 4” 
test outiet and drain plug. 
Vertical inlet can be fur- 
nished in ‘2 or %" size. 


HOME OF DUO-STEP 


supervision of the company’s Minnesota 
and Wisconsin operations covering the 
Brainerd and St. Paul, Minn., 
and the Green Bay, Wis., division. He 
has been with Clark since 1939 

At the same time, Tom Sendecky was 
named St. Paul division manager 


divisions 


MANUFACTURING COMPANY 


1830 EAST 38th STREET 
CLEVELAND 14, OHIO 
Distributors and Representatives in all major cities 


Traynor Leaves Champlin 


A. 3 [raynor, vice 
«director of all marketing 


president and 
activities tor 


é 
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looking in 
PETROLEUM ae “0 ve 
REFINER for ideas? °)83{20: 


een named 


Kelly Succeeds Sitler 


As Esso Purchasing Hea 
Albert ] Kelly has been appointe | 


eneral managet t the Purel 


<—_ insulated 
with D 
Mono-Block “0 on 


4 finished 
with @ 


CEMENT 





ndard Onl Con 


BALDWIN-HILL 


POWERHOUSE 
CEMENT....... 


INSULATES AND FINISHES 


@ Easy trowelling... Single coat...Low applied cost. 
@ Quick hydraulic setting... No drying-shrinkage 
cracks. 


@ Weatherproof, “rain-proof” within two hours. 


@ Smooth surface for oil and water-base paints. 


c a Send for bul- chasing: agent since 1950 
Baldwin-Hill saad 
COMPANY position, Member of Phillips Board 


properties, Phillips Pe 


709 BREUNIG AVE., TRENTON, N.J. efficiency 


Kelemaree, Mich. * Huntington, Ind. + Temple, Tex. and low 
‘ applied cost. 


| Sinclair Chemicals Moves 
To New New York Offices 


Sinclair Chemical, Inc., subsidiary o 


' , 
Sinclair Onl Corporation, has 1 
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ARE CLOGGED LINES LIKE THESE 
CUTTING YOUR WATER SUPPLY? 


Over 1/4 Miles of Buried Water Line 
Chemically Cleaned IN PLACE by Dowell Service 


You don’t have to dig up water lines in order to clean them! 


lake the case of a major railroad that had over 8600 feet 
of buried water lines, ranging from 2 to 12 inches in diam- 
eter. The capacity of these lines had been greatly reduced 
by scale deposits. Dowell Service used liquuid solvents to 
clean all the lines, in place, during a period of only six days 
with a minimum interruption in service, 


Dowell Service offers fast, effective chemical cleaning of 


water lines, disposal lines and 


pipelines ofl all kinds 
product lines. And, whether these lines are underground 
or above, indoors or out, no digging or dismantling is 
necessary. Dowell solvents are designed to dissolve the 
accumulated deposits, and are introduced through regular 
liquid, Dowell solvents 


connections. Because they are 


reach wherever steam or water can flow, cleaning places 


inaccessible by other methods—angles, curves, valves, 


complicated surfaces and hook-ups. Lxperienced Dowell 
engin ers do the job using Dowell-designed truck-mounted 


pumps, mixers and control equipment. 


Many 


chemically by 


other types of equipment can also be cleaned 


Dowell. If you have boilers, condensers, 
evaporators, bubble towers, water wells or other operating 
equipment where deposits are reducing capacity, let Dowell 


Service save you time and money int maintenance cleaning! 


FIND OUT ABOUT CHEMICAL CLEANING! There are 
many places in your plant where Dowell Service can clean 
equipment faster and better than out-dated mechanical 
methods. Call your nearest Dowell office for a faect-filled 
book. Or write direct to Tulsa, Dept. 1-31 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 


DOWELL 


Boilers ¢ Condensers @ Heat Exchangers * Cooling Systems 
Pipe Lines © Piping Systems ¢ Gas Washers © Process Towers 


Process Equipment ¢ Evaporators ¢ Filter Beds ¢ 


Chemical Services for Oil, Gas and Water Wells 


DOWELL INCORPORATED 
Tulsa 1, Oklahoma 
1954—Perroceum REFINER 


September, 


Tanks 


A Service Subsidiary of 
THE DOW CHEMICAL COMPANY 
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The Updin 
Way 


to handle 


® STRESS 
LOADS 


® VIBRATION 
® WIND SWAY 


® THERMAL 
MOVEMENTS 


ARCO 


For more data on advertised products, use Readers’ Service Cords, last page 


—for Refinery TOWERS 
STACKS + LARGE PIPING 


BY Flexible Strut Joints are an important aid in 
modern refinery construction. A typical use is at 
the ends of struts for supporting or bracing large 
catalyst carrier lines or vent stacks on fluid catalytic 
crackers. In such cases, where horizontal lines require 
supports, two braces (with Barco Flexible Strut Joints 
in each) make costly “A” frames unnecessary. Other 
uses include the guying of tall vessels and columns 
and directing thermal movements of high temperature 
piping. 

SIMPLE, VERSATILE! —The Barco Strut Joint is a 
dependable, compact, versatile fitting requiring prac- 
tically no maintenance. It is a simple ball and socket 
that provides a point of flexibility in struts and guy 
rods. The close fit between the ball and the casing, 
allows for reversible loads, not possible with pin and 
clevis type braces. Barco Strut Joints support with- 
out restricting freedom of movement of piping. 


COMPLETE LINE— Barco manufactures Strut 
Joints in the following sizes and load capacities: 
1” —-6,000 lbs., 144"—8,000 lbs., 2”-— 12,000 lbs., 3” 
20,000 Ibs., 4” —50,000 Ibs., 6” — 130,000 lbs. Joints are 
made with welding ends for field or shop use. Unique 
“Bar-Moly” treatment of wearing parts provides a 
permanent dry lubrication for long service with little 
or no maintenance. 


ENGINEERING SERVICE — Barco will be glad to 
work with your engineers in the selection of joints 
to meet your requirements. Specifications and infor- 
mation on request. BARCO MANUFACTURING CO., 
42K Hough St., Barrington, Illinois. 


THE ONLY TRULY COMPLETE LINE OF FLEXIBLE 
BALL, SWIVEL, SWING AND REVOLVING JOINTS 
FOR CONVEYING FLUIDS 


- 














What's Happening. « « 


Sinclair Oul 


New York offices to the 
Building, 600 Fifth Avenue 
Sohio Makes Changes in 

Manufacturing Department 


appointments in its 
been 


Organizational 
Manufacturing de partment have 
announced by The 
Standard Qil Com 
pany (Ohio) 

R. Cuthbert, 
manager of the No 
1 refinery, will be 
come deputy 
ant to the vice pres- 
ident in charge of 
manufacturing. This 
position was created 
by the company to 
facilitate the coordi 
nation of administra- 
tive activities and the 
handling of special 
problems. 

J. S. Dalton, general superintendent 
of the No. 1 refinery, will succeed Cuth- 
bert as manager 

G. R. Thompson, assistant 
superintendent of the No. 1 refinery, 
will become general superintendent. The 
position of assistant general superin 
tendent will be suspended as a current 
component of that organization struc 
ture 

F. G. Brown, manager of the Latonia 
refinery of Sohio Petroleum Company, 
will become a consultant in refining 
until his normal retirement in June, 
1956 

Ray Elo, of Latonia, will assume the 
managerial administration of Latonia 
refinery as general superintendent 


assist- 


Cuthbert 


general 


Caltex, Socony Overseas 
Get Together in Lebanon 


Socony-Vacuum Overseas Supply 
Company has purchased half of Cali- 
fornia Texas Oil Company's 100 percent 
stock interest in Mediterranean Refining 
Company, which ts currently building a 
refinery at Sidon, Lebanon. The Medi 
terranean plant will turn out more than 
6500 barrels a day of products for con 
sumption in Lebanon 


ERRATA 


Page 103 of the August issue 
figures incorrectly labeled 

Figure 4 (upper right) should read 
“Side-entering propeller mixer position.’ 

Figure 5 (center at bottom) should 
read: “Introducing liquid during mixer 
operation.” 


had two 


in the J. H. Rushton ar- 


Large Tank Blending.’ 


These were 
ticle “Mixers for 


General Petroleum Names 
Industrial Relations Man 


C. F. Coffin has been named indus- 
trial relations manager at the Torrance, 
Calif., refinery of General Petroleum 
Corporation. He also will be concerned 
with the Manufacturing department's 
operations at Vernon, Calif 

Coffin, who joined General Petroleum 
in 1934 as a truck driver, was formerly 


PETROLEUM REFINER 





FRO URNER BLOCKS TO REGENERATOR LININGS 


ao 


A. P. GREEN 


CASTABLE REFRACTORIES 
SERVE THE 
PETROLEUM INDUSTRY 


A. P. Green castable refractories have been time-tested and proved 

in the field...for every specific refractory application in the petroleum 
industry. Results achieved: reduced "down time" and labor costs... lower 
fuel costs and increased heating efficiency... greater safety and 
reduced maintenance control. 

For detailed information and specific recommendations... write, 
Engineering Department, A. P. Green Fire Brick Company... or call 

your local A. P. Green distributor. 


A. P. Green Castable Refractories ... designed to exact specifications to do an exact job 


A rapid setting, high strength refractory castable. Mixed with water, it takes on a hydraulic bond without 
KAST-SET the application of heat. KAST-SET will not shrink, has excellent resistance to abrasion, and is ideally suited 
for monolithic linings. It may be used at temperatures up to 2700° F. 


on ended tor temperature pm ") cmu a rolichu nings in 


KAST-O-LITE types of ers, tar stills, heac ¢ ng | flue ud stacks. Reduce at In 


CASTABLE INSU- A hydraulic-setting castable for temperatures up to 2000° F. Recommended for complete monolithic linings 
LATION NO. 20 = and lightweight panel construction in oil stills and heaters. Weighs 50 pounds per cubic foot in place 
castasue =“ wr oy mega: 
BLOCK MIX an on ( f ins on. Weighs on 
Gun application of SK-7 produces a lightweight lining with excellent strength and insulating efficiency for 
CASTABLES ao — , temperatures up to 1800° F. Installation and labor costs are reduced ...no forms required. 
APPLICATION +» + SK- Ideal lining for ducts, flues and breechings. 


n astable can be gun applied with a mini of rebound } ended 


bubble rowers t linings exposed to at on « 


I 


acrnacrour A. P. GREEN FIRE BRICK CO., MEXICO, MISSOURI, U.S.A. 


eens In Caneda, A.P. GREEN FIRE BRICK CO., LTD., TORONTO 15, ONTARIO 
a 


DISTRIBUTORS IN THE PRINCIPAL CITIES OF THE WORLD 
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in industrial re 


lorrance ret 


Iran Plant in Condition 
To Start Operations Soon 


The \badan refinery, cet ‘ ( 
cently settled dispute is believe 

good enough condition t start 

level operation under the [ri 
agreement as soon as It ( 

ratifies the tormal agreen 

lheved that producing and 
trons can be started a 
Hope is that ratification 


October 1 


BROWN FINTUBE gf a ii tee ta 
ly | tal inspec 


finery units, and meta 


sure Vesse ls, as well as MSsped 


TF-18 TANK HEATERS iW ducing and Toading faci 
HAVE OBSOLETED OLD 


should start operating wit! 


Enjay Forms Division 


FASHIONED TANK COILS | To Market Buty! Rubber 


li the bid which Ess Standard Ohl 

1) LOWER COST —Users report that the cost of | Company has submitted for the gover 

TF Heaters plus their installation is usually less ment Buty ] rubbe t plant at Date n R 

than the cost of just installing bare pipe coils La. is accepted, Esso ill market 

of equivalent capacity. } production through Enjay Compat 
Humble Oil & Refining Compan ar 
other affiliate of Standard Ohl Compar 
(New Jersey), has reported 
tentions for marketing 

| quantity of Butyl rubber if it acq 

avoids heating through a layer of sediment, Baytown, Texas, Buty! plant 


2 VERTICAL MOUNTING — on legs about 10” 
above the tank floor brings the entire heating 
surface in contact with the tank contents— 


bnjay Company has am 
3) MUCH INCREASED EFFICIENCY — Finned formation of a Rubber divisi 


construction provides approximately 7 times / Bruce Beohm, vice president 


more heating surface per foot of tube length servicing of Butyl and Vistanes 
than plain bare pipe— permits more heat to be | | | 
transferred—faster—at lower temperatures Stanford Research Adds 
per square foot of surface, avoiding coking or | P ° 
| Miller to Chemistry Staff 
| mer techy ] 


damage to heat sensitive products. 
Alivn ( Miller tor I a 


4 EASY INSTALLATION —TF-18 heoters poss erations supervisor § Ca 
easily through a standard manhole permitting earch and Development ¢ 


installation in new or existing tanks. They do jomed the staff of Mt 


Institute 


into groups or individually trapped. ~ . nem 
‘ 


not require welding inside the tank. Manifolded 
vill supery 
You can't keep your operations com- ) rin 
petitive with old fashioned, obsolete 
methods. Write today. Get full details Bers sete 2 
about these new, fully proved, less costly, Be toe or the AF( 
more efficient tank heaters. Mill-Fiall, Ine 


i sy aA ‘ 


New fully descriptive Bulletin No. 541 gives dimen- ae * 
sions and full details. Write for your copy today. : Bertetti Succeeds Hoffman 
On Pan-Am Southern Board 


Bertett 


ox. Brown vil aeeee 
= Fintube Co. Elgria, Ohio f exploration as 


NEW YORK © BOSTON © PHILADELPHIA © PITTSBURGH © BUFFALO © CLEVELAND © CINCINNATI © DETROIT 
CHICAGO © ST. PAUL © ST. LOUIS © KANSAS CITY © MEMPHIS © BIRMINGHAM © NEW ORLEANS 
SHREVEPORT © TULSA ©® HOUSTON © DALLAS © DENVER © LOS ANGELES © SAN FRANCISCO 
BROWN FINTUBE (CANADA) LTO., ST. THOMAS, ONTARIO, CANADA 
BROWN FINTUBE (GREAT BRITAIN) LTD., BIRMINGHAM, ENGLAND 
FRIEDRICH UHDE, GMBH, DORTMUND, GERMANY 


‘ inauct 


For more data on advertised products, use Readers’ Service Cords, last page PeTROLEUM 








B2jsOWY BINOS PUD YIION JO 8O1HD [Od}2UJ4g YI 5921440 


OINO ‘NMULSONNOA ‘ Phe. fO S2OUSW JUDJSUOD Syy WOOL; SpyOud PUD Ayedoid ‘seal 
uipsonBajos © ** puiw ul salydalgqo UOWWOD Ds diay] “se1ddns © ysni you 
VINNY 40 NOILVHOd4OI ; pry Fem gh 


—Ppueiy D SO MOA YIM JasUNO? Of AjyluNOddO ayy sWO33M P.aAA “4502 


La ed INOYM NOA Of BIQDIIDAD 340 SayII20, POA 459, PUD A104D10qN] SD [jam 
POULY, 


sO sudauiBue pauinsy AjjorUYyde4 4O 4404s PIGYUNMES LOM) 
—— « 4 





ny 


‘paozoy aiiy Aud 10} 
4804 Aq 489q,, UoNr29j01d yo addy sadoid ayy Buipiacid ul Mojo} 
Of BINPS3I0jd 1 Syy BjIDJIP P2AjJOAU! sUdIWIPUOD sey) *yuawysinBuyxe 
PUD [O1jUOD B41y 4O POYJOW PeAcId PUD Patsy 49yJO @WOS 40 “O> 
'WVO4 XIV ‘ssepjuuds ,2yOWOyNY,, 4o swaysds Buidid paxiy 104 1j02 
ADwi SINOA “Wajqoid siyy Of JBMSUD 3Yy SOM HOI-Jol4 , MOWOjNY,, 
GIYNFINIONZ “Old jorHweyr-o1jed ysD0> ysey~q eBid) siyy 4D YOY 
-Dsado UI UMOYS SO UOHI@jJOId |41j [jOysuI PUD suNyooynuDW ‘UBisap Oj} 
uodn pajjo> a1eM sivauiBue sajpyuuids WyOWOjny,, Aym $,4DY] 


wvod ulVv 
SUDTANIDGS 


TWOIWSHD AuG 














*sy1yOud puo yuswdinba ‘Ayinuijuod ssauisng 04 SSO] S1dAas UD|W Pino? 
@41f POZOI0O) D UeAQ “syudjd Buissed01d wnajo1jed pud jodWweYy> AucW 
©} pupzoy solow Dd 31D suoyosedo Buippojun puo Buipoo; 10> Hud, 


NOIL9IL10ad q27a7INIONI 


For more data on advertised products, use Readers’ Service Cards, last page 


HLIM S$LId0%¥d ONINIVINIVW 


in chem- 
at 
ta 
Uni 
Motor 
mn the 
‘) 
attil 
pment 
ng 
Donald 
transterred 
sitve 
It 
ap 


scictiice 
Institute 


an 
1 
} 


Devel 


Petroleum 
\ bingdon, 


rine. 


been 


obtained his 
the 


tandard 


ry 


scheduled 


incering 


Michigan 


f the 
section 


the 
‘ 


! 
i 

his 

rt-time imstruct 

ot 

rics 

ld 

well's 


al 
ene 
li 
A 
— 
1s 
sections 
' 
On] 
hel 
be I 
Yo 
Research 


M 

‘| 

I 
inn 


\ aX 


te 
a>» 
partment 
1 
cants 


il 


Griffith 


What's Happening. - - 
Benedict to Head Stanford 


Standard Oil Development 
Switches Yowell, McLean 
Physical Sciences Work 


Tide Water Transfers 
Griffith to Tulsa Post 
Topped Only byTwo Groups 


Oil's Worker Investment 





SCALE OF MILES What's Happening. « « 


SS 


0 10 20 30 40 50 study aggregated $22.7 million, which 
compared with a total employment of 


555,000 





» ++ accurate liquid level gauging- So 
at ANY DISTANCE! Atkins at Baytown Plant 


Promotion of George T. Atkins to the 
position of engineering associate at its 
Baytown, Texas, refinery has been an 
nounced by the Engineering division ot 
Humble Oil & Refining Company 

In his new position, Atkins will be 
concerned with the development of de 
sign criteria and with the actual design 
of some of the larger projects being 

msidered for the Baytown refinery 


e-Fezpeei-jees 


Sohio Appoints Morrill to 


New Petrochemical Post 


Edward F. Morrill, president of Mid 
Valley Pipe Line Company since Au 
yust, 1950, has been named general 
manager of the new Petrochemical divi 
sion of The Standard Oil Company 
(Ohio) 
F. Hill Sanders, vice president and 
SEE PULSE CODE AT THE director of Sun Pipe Line Company 
SaaEnenn, Gabe. ~— |} and general manager of its Crude Pipe 
BOOTHS: 757, 759, 761 


Lines department, is expected to replace 


Morrill as president of Mid-Valley 


PULSE CODE Wek antisen Prmaned 


1g > LE -ME TI RING SYSTI | Brown, vice presidents of — Water 


| Associated Oil Company, have 
(PATENTS APPLIED FOR) been appointed general manager and 
assistant general manager, respectively, 
. of the company’s Western division 
lap ) > , 7 | 
THe Vapor Recovery Systems COMPANY has successfully eliminated In their new assianments, Wark and 
the one great drawback to accurate transmission of remote tank gaug | Brown, with headquarters in San Fran 


ing over long distances — loss or gain of a part of the signal | cisco, will be in charge of all operations 
Orego S o 

Through use of the pulse code method of message transmission the | in California, Oregon, Wa hing n, Ari 

- : na, Utah, Idaho, Nevada, the Terri 


system utilizes a separate pre-arranged code for each Vg” increment | tory of Hawaii and The Philippines 
of measurement 


At the receiver, the code transmitted by the tank unit is translated Bibliography Omitted 
into the equivalent measurements — there can be no borderline cases 4 , 
, In the article. “Air-Cooled Industrial 
where the reading might fall between two increments. The receiver Heat Exchanger,” which appeared in 
will either produce the correct reading as transmitted or it will not | our June, 1954 issue, the following f 
erences were inadvertently omitted 


Stark. FE. L... “Instrumentation on EI 
Obviously such an exact system is not confined to liquid level tele- ' ; , ” 
Paso Natural’s Texas-California Line, 


pr duce my ve ding 


metering alone. It can be readily applied to numerous supervisory O & GI, September 23, 1948, p. 213 


control problems such as remote control of pump motors, control | Thornton, D. P. “Water Scarce 


valves and associated equipment. Thus the complete dispatching Natural Gasoline Plant Uses Air for 80 
Percent of Required Cooling,” Pet 
unitized system when a “Varec’’ Pulse Code Telemetering System Proc., Jan, 194 , , 
Thornton, D. P.. “How To Get What 
is installed You Need When You Order Cooling 
Proc., July, 1952, p 


Operation, gauging and remote control is integrated into one single 


The equipment is also capable of providing tank liquid level Equipment,” Pet 
OS 

Lhornton ! ooled Heat 

int. Further, the receiver readings may be fed into automatic print - ; - 

I & y . I kxchanwers roc., October, 1947, 


alarms or warnings of any off-normal conditions at the remote control 


ing equipment for a permanent record and automatic sequencing | 775 
44 


equipment may be added to provide fully automatic tank gauging \ fifth reference which provided the 
Before you install any type of remote gauging we urge you to basic at mate +7 -* oe hae 7 = 
J : : ( hase ( and Jegler ° “Kco- 

thoroughly investigate the ‘ Varec’’ Pulse Code Telemetering System — : - 
By g . & -y nomics of the Air-Cooled Heat Ex 


rite today for complete details changer,” Pet. Engr. January, 1953, p 


THE VAPOR RECOVERY SYSTEMS CO. atta 

COMPTON, CALIFORNIA Peppers Resigns Post 
Cable Address: VAREC COMPTON at Peppers Refining 

Calif. .(U.S.A.) All Codes . Charles C. Peppers has sosigned at 


president ot Peppers Retinine 
which was recently purchased by The 
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TOPWORKS 
“TOPS” 


CONTROL VALVES 


ingenious pneumatic piping ar- 
rangement and exclusive positioner 
design, permits opening or closing 
of valve on air failure with either 
direct or reverse action Conoplug. 





Most control engineers agree on the advantages 
of single-seated valves for today's demanding 
process applications. But in order to successfully 
operate single-seated valves it is necessary 

to have better than average topworks .. . 


Hence, the revolutionary CYLINDER 
CONOMOTOR.... 10 to 20 times more 

POWER than conventional spring motors . 
SPEED of response 5 to 10 times faster than 
diaphragm motors . . . 50% reduction in WEIGHT 
per unit of delivered power . . . 30% 
reduction in SPACE requirements .. . 
STABILITY and positioning ACCURACY 
unmatched by conventional spring-and- 
diaphragm or springless diaphragm motors. 


The combination of the Cylinder Conomotor 
with the unique single-seated split body 

gives industry, for the first time, a fully 
coordinated valve design. Conomotor Series LB 
Control Valves meet all of industry's 

rigorous requirements. 











WRITE FOR CATALOG LB-1. 




















one], fel meh’, Morel a fe] 7 wereld, | 


FOREMOST MANUFACTURERS OF FINAL CONTROL ELEMENTS 


2100 ARCH STREET, PHILADELPHIA 3, PA 
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AMERICAN 


Every fag’ WM. THERMOMETER 


on thig 
“ %, 








The American “Every Angle” Dial Thermometer is easy to 

install and turn to any position for accurate face-to-face read- 

ings. Specify the “Every Angle” indoor or outdoor design 
and this unbeatable feature combination is yours 


DEPENDABLE ACCURACY. with tight-fitting gasket SPECIFICATIONS 
The “Every Angle” Ther- for weather-proof out- 
‘ NON-CORROSIVE DIAL CASE: Non- 


mometer is made of pre- door service; slip ring de- 
cision-machined, non- sign for indoors. corrosive aluminum with smooth black 


corrosive materials and REINFORCED MOUNTING. finish. No protruding screw heads. Nickel- 
operates by vapor pres- Heavy-gauge swivel hinge plated brass cup houses coiled capillary 
sure. It is precisely cali- has a stainless steel king- tubing. 
oe greg certified pin. Reinforced connection DIAL: 34%” diameter. White with biack 
standards to assure the between hinge and bulb figures. POINTER: Black, adjustable. FRONT: 
most critical reading in Greater strength and cor- Heavy plate glass. MOVEMENT: Bronze or 
the upper third of the dial, rosion resistance, long stain! tee! BULB AND STEM. Stainless 
farthest art Service llifel steel. SIZE CONNECTION: 44”, 0.P-T. STEM 
arthest apart. eve ‘ 
EASY INSTALLATION. LENGTHS: 3”, 5-5/16”, 12”, 18” and 24” 


CONVENIENCE. Dial face : 
eam te veteted 160° end Socket connections have SEPARABLE SOCKETS: Bronze, carbon steel! 


tilted 180° for accurate 
reading at the most con- 





compression-type bush- cr stainless steel 

ings. No costly jigs needed 

: = connection easily STANDARD RANGES 
VERIeNS Sng. welded to tanks or other Fahrenheit 
WEATHER-PROOF DE- irregular -shaped equip- 60 to 20 30 to 300 
SIGN. Screw-type ring ment. 20 to 120 100 to 300 

40 to 140 90 to 350 
Ask your Distributor to help you select the American “Every 20 to 180 190 to 390 
Angle” Dial Thermometers with the proper temperature 20 to 220 260 to 450 


ranges for your needs. Phone or write him today Centigrade 
0 to 100 40 to 150 








Rs YOUR INDUSTRIAL DISTRIBUTOR makes it his business to see that you get the 
}® best possible equipment. That’s why he handles only products of proved qual- 
~) ity and dependability — like Manning, Maxwell & Moore products. 


AMERICAN |. USTRIAL INSTRUMENTS 


MAXWELL A product of MANNING, MAXWELL & MOORE, INC. sStRatForRD, CONNECTICUT 


{ 
3 . 
tml MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED 
i| M | SAFETY AND RELIEF VALVES. BUILDERS OF “SHAW-BOX" CRANES, ‘BUDGIT’ AND 

% LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 


tube lat 
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poration. Peppers has now 
tral Oklahoma areas 


What Ideal Additive Must 
Not Do Cited at SAE Meet 
Fuel addit ‘ leveloped t ‘ \é ri 
roblem sl 1 receive additional study 
make all I t they do not cause 
researcl roup trom 
te ld a recent We 1 
e Society ot Arto 
| os Ar we le Ss 
ented to the meet 
Kerley and H 
e following 
litive must 
rts leave deposits 
vines’ ctane 


combustion 


Catalysis Authority Joins 
Research Staff at Houdry 
ation As a member of 


ta Research divisio 


ere. 

_ he studied 

of evap rated 
946 he has beet th 
lepartment t Du 


ta t hydrogenation 


n catalyst pores 





Chemicals Wanted 


Rewistry of Rare 


our Resarch 











etroleum Company to 


FOR VALVES IN 
CORROSIVE SERVICE 


TEFLON PACKINGS 


BRAIDED TYPE 


STYLE 704 


Refinery plants large and small have 
long been looking for a permanent acid 
packing for those “‘hard-to-get-at” 
valves. 

These valve stems must be packed 
and made tight at all times. A drip 
from a leaky valve is dangerous to 
personnel. These acid valves require 

Lo”, Ye", '4”, “eo” or *,” square packing. Up to now braided blue 
asbestos packing has been considered best and cheapest (60-day 
life). Today the whole world of packing has been changed by the 
material ‘“Teflon’’. Braided yarn packing made of Teflon is re- 
placing all forms of braided packing for acid service because it 
lasts as long as the valve itself. Practically no acid, diluted or 
concentrated, hot or cold, has any affect on the packing. (Many 
records of two-years’ service or more have been reported ). This is 
highly important to all Petroleum Engineers and Refinery Plant 
Operators 

“JOHN CRANE” Style 704 is available in handy coil or spool 
form in a full range of sizes. A stock of “JOHN CRANE” Braided 
Teflon Packing in your storeroom may be a life saver for you 

Tefion is recommended on chemicals at any pressure with tem- 
peratures ranging from -100°F. to +500°F. 


Many Petroleum Engineers prefer “JOHN 
CRANE” Style 704 Braided Teflon Packings for 
their service. For the best in mechanical 
packings fabricated from braided Teflon, contact 
Crane Packing Company. Send for this Teflon 
Technical Bulletin. Write 1820 Cuyler Avenue, 


Chicago 13, Ilinois. 
In Canada: Crane Packing Co., Lid., 617 Pardale 
Ave., N., Hamilton, Ont 


CRANE PACKING COMPANY 
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Simple level adjustment indicat- 
ing diol. 


UPPER and 
LOWER SIDE ’ Pneumatic pr tional bond o 


CONNECTIONS specific Gravity adjustment com. 
bined in one member. 


pet fh 


TOP and 4 


LOWER SIDE 
CONNECTIONS 


* LIQUID LEVEL CONTROL 
* LIQUID LEVEL INDICATION 


UPPER SIDE © INTER FACE CONTROL » 


AND BOTTOM 
reel i liailel i Engineered for peak performance the Fisher Series 2500 


Level-Trol is designed to give rugged, trouble-free service. 
It is high in sensitivity and accuracy it is versatile in 
handling all kinds of liquids, with minimum service 
attention 

Fisher Bulletin F-3 gives full details write for your 
copy today! 


“A 


FISHER GOVERNOR COMPANY . Marshalltown, lowa FISHER 
WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL SG 1850 
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Hainsworth Named Head of 


Fluor Research Division 
ir William R. Hainsworth has been 


| 
ppoimted vice president wu charue ol 
Research liy | 
ration, Ltd 
Dr Hainsworth 
joined the company 
in 1952 and had 
served since that 
tittie as technical ad 
1 the execu 
ice president 
vas formerly 
president of the 
vineering division 
Servel, Inc., and 
a past chairman ot 
Industrial Re 
Institute 
has also served 
Dr. Hainsworth is president of the 
American Society of 
Refrigerating Engineers, and as vice 
chairman of the Industrial and kng 
neering division National Research 
Council 
Lee Van Horn, tormerly Vice presi 
dent in charwe # research and develop 
ment, has assumed the duties of vice 
president in charge of process and de 
velopment 


Plans Okayed for Merging 
Derby Into Colorado Oil 


Plans for merging Derby Oil Com 
pany into Colorado Oil & Gas Corpora 
tion have been substantially agreed 
upon. W. C. Norman, president of Colo 
rado ¢ nil, said that the purposed niergetr 
will be submitted to stockholders of the 
two companies shortly 

change of policy in refining and 
marketing is contemplated. Derby's re 
cently modernized refinery at Wichita 
Kan nas “a Capacity ot 15,000 barrels a 
day. Company's net crude oil production 
is about 3400 barrels a day 


Texaco Enlarges Research 
And Technical Activities 


Substantial expansion” of its” re 
search and techmical activities has been 
immounced by The Texas Company 

Ihe move entailed: 1) establishment 

in independent Research and Tech 


ical department, and 2) expansion of 


tacilities at its 


the « ipany Ss researe 
rincipal research laboratory at ea 


i) N \ 


Vice President Named 


{) N Miller, vho has been general 
manager of the Manutacturing depart 
ment of Standard Oil Company of Cali 


} 


rnia tor the past et years, has been 
appointed a vice president. He has been 


he company since 1934 


Gulf to Close Refinery 


14,000-barrel-a-day Neville Island 
ot Gulf Oil Corporation at Pitts 
will be shut down within t wo 
gnonths because studies sl ¥ its location 


s not lend itself t i program ot en 


® > 7 
dbpc antioxidant 


the formation 
Reduces of fuel deposits 


in carburetor systems 


dbp< antioxidant is only one of the many synthetic chemicals 
produced by Koppers. Others include Resorcinel, Styrene 
Monomer, Polystyrene, Phthalic Anhydride and Divinyiben- 
rene. 


@ Gasoline inhibited with dbpe (di-tert-butyl-para-cresol) antioxidant re 
duces the formation of gums which are found in carburetor systems. Be 
cause of its thermal and chemical stability, dbpe, itself, does not contribute 
to intake system deposits. 

In the field this gum inhibitor has been found to alleviate deposit con- 
ditions occurring in carburetor throats, manifold ports and intake valves. 
These factors which contribute to induction system deposits also may affect 
power section cleanliness. 

dbpe acts as a dual-purpose antioxidant because it also retards the forma- 
tion of gum in gasoline over extended storage periods. 

dbpe is more economical than other gasoline antioxidants—the cost of 
protection being less than a hundredth of a cent per gallon. 

dbpe can be added to the gasoline early in the refining process, since it 
cannot be extracted by water, caustic, clay or the commonly-used pipe line 
corrosion inhibitors. 

Available in both a flake and liquid form, dbpe offers you the highest 
protection. It may pay you to give it a trial. For full technicai information, 
write to us. 


KOPPERS COMPANY, INC. 
Chemical Division, Dept. PR-94, Pittsburgh 19, Pennsylvania 


Koppers Chemicals 


SALES OFFICES: NEW YORK - BOSTON - PHILADELPHIA - ATLANTA 
® CHICAGO - DETROIT - LOS ANGELES 
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Forged Sleeves 12%" OD« O 1D« 6%" long 


for complete service 





G. 0. CARLSON, INC. 





forged and rough machined 





these stainless steel sleeves 





Producing stainless steel forgings is mot easy That is 
why many plants turn this work over to the experienced 
personnel of G. O. ¢ arlson, Inc. The forgings illustrated 
are special sleeves made of Type 302 stainless, formed 
first as rings and then rough machined in the (¢ arlson 
machine shop Products such as these forgings are made 
at substantial savings because Carlson s technical 
knowledge, practical skill and specialized equipment com 
bine to doa faster job with less waste of valuable material 

Forgings, heads, diameters, rings, plates and other 
stainless steel specialties are regularly made by us to 
meet the most rigid chemical industry standards 


Contact G. O. Carlson, Inc. for your needs in 


stainless steel 


f Stainless Steels Exclusively 


ye ‘CARLSON, INC. 


G Plates « Plate Products *« Forgings * Bars « Sheets (No. 1 Finish) 


v 
THORNDALE, PENNSYLVANIA 


District Sales Offices in Principal Cities 


’ 
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Recent 
7000 bar 


Humble Sets Courses for 
Baytown Lecture Series 


Humble Oil & Refining Company's 

Humble Lectures in Science” 

it Bayt wn, lexas, refinery 

ourses to be presented 

el ‘ ‘ ro ors trom the 

S. and England. This program was 

established in 1946 to provi additional 

fundamental traiming to p Humbk 
teclhinical personnel keep abs 
rent developments of science 

Victor | Streeter, former] protessor 

of mechanics at Illinois Institute f 

Technology and now it the University 

} 


fh Mic 


serics wit a course ! 


igan, will imitiate the current 
d mech; 


ptember During 
protessor of nemeer 


University of van, will 


‘ ! 
Lhe | niver 
subject will 


. 1 
< a similar 


Wals 


Former Sinclair Men Die 


ae) H laber ir former presi 

of Sinclair Refining Company, dic 
month at Rye N \ He was 64 
Taber was the er | tormer execu- 
tive ot Sinclair to die m August. H. H 
Fuller, ret 
hs nal 


| 
ed 


etired vice president of Sinclair 
earlier im the month ; is home 
it Miami Leac h, Fla Full 3 SS, be al 
is ol career in 1905 witl ie Atlant 
Refining Company and jon Sinclau 
n 1919 


George Hanneken Dies 
Georre W Hanneker former Vv 


president and a director j he Stand 
d Onl Ce mpany (Ohi), died August 
eet yf 

Hanneket starte 
hitter helper wit Standard ©) 
ot Kansas at its Ne« ] 

in 1902. He joined Sohto 

1939 he : lected vice 1 

Sohio and in 1940) bhecar 

He was W lu 1946 


Max Bail Dies at 68 


Max W. Ball, o heade 
Department's 1! vl Gras 
1946 throus 


Ca a ic? 





Put Yourself 


on Top of the Heap! 


You can collect big money simply by collecting the valuable dust 


that’s usually wasted in your plant’s operations! 


How much? Buell equipment frequently collects as much as 40 
tons a day. Convert that into cash and you can see what you're 


missing! 


Buell specialists have developed three different types of dust col- 
lection equipment. The right equipment to handle any dust collec- 
tion problem. Each is carefully tailored to meet your individual 
problem. Actually, each problem is different—cach solution must 


be different to meet the many variables. 


Buell equipment has set truly amazing records for efficiency... 
for low maintenance . . . for versatility. Why settle for less than 
the best? Write Buell Engineering Company, Dept. 1-21, 70 Pine 
Street, New York 5, N. Y. 


MECHANICAL , . , ° ’ . 
20 Years of Engineered Lificiency in 


Qrrncs DUST RECOVERY SYSTEMS 


. , oma . ; ‘ —_ 
5 eptember, 1954 PerTroLeum REFINER For more data on advertised products, use Readers’ Service Cards, last page 375 
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Engineering: The Profession 


With a Glittering Horizon 


How is engineering talent being used? In 1952, 
about one of every four was occupied with research and 
development. 


art I. 


irving Ladimer and Robert W. Cain, 


D. 


IN. Distribution of Engineers methods or developing new products 
‘ ar 1 " ‘sses. A sizeable group of 
Where are engineers and what mag a eee a et 
TABLE 3 
Estimated Number of Male Engineers, by Field 
of Employment, 1950" 


nets in private and public employment 
exert the strongest pull? 
Che most important recent compila 


tion, done for the Defense department, — Manufacturing: durable goods 176,000 
. Manufacturing: non-durable goods 55,000 
was a survey of senior engineers, with 
’ Total in manufacturing 
a record of each man’s education, ex Saeaiin Menten cate omits tadhaatitan 44.000 
Profensional service fields 41.000 
perience, and competence and defini ee eld 
oO ' ale mi « ‘ 
tion of engineering specialties Results Total in trade and service : 
Constructor 15,000 
U tolities 25.000 
{ ommur ate tsooo 
cation and Income of engineers. Mining 12.000 
- 9 Transportatior 11.000 
O41 ' ‘ 
1949.50 Agriculture, fores nd fishing 1.000 


Roster activities have been trans . 
otal in e industry 415,000 


ferred from the Office of Education to ederal government 51,000 
PALL 


were published in “Employment, Edu 


Unele Sam’s newest scientific coordi 
nating agency, the National Science 
Foundation. The job of listing has been 
decentralized and will be handled by otal in educatio 13,000 
individual technical societies under a ee on 
guidance of the foundation. The Engi 


neers Joint Council has been working * Based on 1950 Census sample. Excludes about 7000 
66 women, and others who were retired or not employed for other 
with the foundation to set upa finder reasons at the time of the survey. The Engineering Manpower 
list™” of selected engineers who can be Commission estimates that there were 450,000 engineers in 
1952 on the basi of its correction of Census data 
used to find other engineers in a 
TABLE 4 


Percentage Distribution of Engineers in Selected 
h 

and will come spread data about the Srenc gt erty Field of 

professions | atest reports show: | ne 


neers Ww ill find ( mployment opportum EMPLOYMENT ENGINEERING BRANCH 


national emergency From industry 
studies and from these sources come 


ties in all of the nation’s major indus sooo, | Bie aice. | Chen 
tries, both defense and nondefense, in nautical chanical Civil trical ical 
private indusicy and in government sfectu oo} 623) 92! 3511 s4 
According to a 1950 census sample, al- - ‘ , 55 +3 
most four out of five worked in private 
industry but over 90.000 of the esti 
mated 522.000 men in engineering were 
government federal and state em : 
tal 000 0O.0 00.0 

ploves (See lable +.) 

Many engineers work on problems 
involved in current production; others 
work in design, application and_ re- 
search, improving old products or 


about 50,000 today supervise construc- 
tion and another 12,000 are in opera- 
tion of mines. Still others are employed 
as independent consultants, who advise 
their clients on engineering matters. 
prepare roughs or finished plans. Engi- 
neering knowledge holds a high place in 
administration and management, par- 
ticularly in industries in which techni- 
cal methods are important, adding up 
to 75.000 in trade and service in 1950. 

Many companies frankly employ en- 
vineers in selling their products, par- 
ticularly when the buyer is a business 
firm or when the salesman must be able 
to discuss mechanics of the product and 
advise as to its installation and use. 
Teaching of engineering in colleges or 
technical schools absorbed another 
13.000 engineers in 1950. The table 
does not reflect changes since Korea. 
but does show a drop in manufacturing 
and government work after World 
War II. 

Looked at otherwise by branch of 
engineering in 1950. the great ma- 
jority ef mechanical, chemical. aero- 
nautical engineers were in private in- 
dustry but 2 out of 5 civil engineers 
were in government, mainly in state 
and local bridge and road building. 
sanitation and maintenance (Table 4). 


IV. Research and Development 

Research is a vital and significant 
part of our national output and man- 
power particularly technical man- 
power. In 1952, about 180,000 engi- 
neers and scientists— one fourth of all 
our technical manpower——were in re- 
search and development. The nation’s 
bill for searching out scientific knowl- 
edge was about $3.75 billion, more 
than | percent of our gross national 
product, which is the market value of 
the output of all goods and services. 

The money came from three princi- 
pal sources the federal government, 
industry, and non-profit institutions. 
The federal government financed about 
60 percent of the total or $2240 million, 
industry 38 percent or $1430 million, 
and non-profit institutions, mainly col- 
leges and universities, paid for the re- 


mainder. 


Government's Role Almost hall 
of all research done by industry was 
for the federal government. The air- 
craft industry, with about 85 percent of 
its research supported by federal 
money, is the outstanding example of 
industry research for government. The 
electrical machinery and the profes- 
sional and scitntifie instruments also re- 
ceived well over half their research 
funds from Uncle Sam. But, interest- 
ingly, the government footed the bill 


for only 3 percent of the research in 
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YOUR MOTOR FUEL 


Mes 


RETAINED VOLATILITY / 


R 
What makes a once-lively drink stale, flat and 
unpopular? Lost volatility. Motor fuel without 
“RETAINED VOLATILITY” gained by blending 
with NATURAL GASOLINE soon goes flat in 
performance .. . with results definitely unprofitable 
to you. To be sure your gasoline has the “RETAINED 
VOLATILITY” that gives consistent and uniform sat- 
istaction to your customers, rely on WARREN’S 
SERVICE for the quality and quantity of NATURAL 
GASOLINE you need... . where and when you want it. 


oe 2 ee 


TULSA, OKLAHOMA e Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN 
TEXAS CITY AND WARRENCAS, HOUSTON, TEXAS 





PATENT CHEMICALS 


INCORPORATED 


manufacturers of dyes and chemicals 
for the petroleum industry 


MANUFACTURERS OF DYES AND CHEMICALS 


YOUR DEPENDABLE SOURCE... 


@ for fluorescent colors and blooming agents used 
with additive compounded, solvent extracted 


lube oils 


@ dyes for gasolines, greases, waxes and industrial 
products 


@ for aviation gasoline, Petro Ero blue 
This material meets Mil-F-5572 Specification 


‘“‘PETROL’’ COLORS GREASOL COLORS, for greases 


for gasoline, kerosene, diesel and tractor fuels 
. Bronzes, Ambers, Blues, Greens, Golds, STEARO COLORS, for waxes 


Yellows, Purples, Oranges, Reds, Browns, Blacks. 


SPECIAL PRODUCTS... 


FUEL OIL ADDITIVE ELIMINATES FILTER-SCREEN CLOGGING 


Mulsor for improved soluble oils for agriculture sprays 


TURBINE OIL ADDITIVES GASOLINE ADDITIVES 
. . inhibitors for gasoline, oil, rust . . . 


PETROL BLUE WHITENER R AND B high pressure lubricants, stabilizers, emul- 
are used to neutralize undesirable yellow sifiers, detergents, wetting agents, dis- 
shades in uncolored gasoline or kerosene persing agents. 


ee AGENT A BODY COLOR +1 
as the property of neutralizing blooms in 
lubricating oils. 
N. P. A. COLOR 
has the property of changing body color BODY COLOR +302 


of pale oils to red cast, without affecting red brown cast for converting pale oils 
natural fluorescence to reds. 


yellow brown cast for converting pale oils 
to reds. 


In addition to an extensive line of dyes, fluorescent colors, additives, blooming agents, etc., 
the technical staff of The Patent Chemical Company specializes in petroleum problems and 
is available for the study and preparation of particular products to meet special require- 
ments involving dyes; fluorescent colors; additives; blooming, wetting, dispersion agents, etc. 


for complete details write or phone 


PATENT PATENT PATENT FUELS & COLOR PATENT CHEMICALS 


ee) ise) e Nile), INCORPORATED 


CHEMICAL 
S, MARKETING DIVISION MANUFACTURING DIVISION 


2410 Corew Tower 335 Mclean Boulevard 
i By .. CHEMICALS Cincinnati 2. Ohie Paterson 4, New Jersey 


pioneers in gasoline colors « petroleum additives 
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petroleum refining and 7 percent in 
chemicals. By doing some of the re- 
search work required by the govern- 
ment without reimbursement. however. 
these industries participate in defense 
research to a larger extent than the 
percentages indicate. 
Industry. while supplying 38 pereent 


actually per- 
} 


of all research funds. 
formed about 68 percent of research 
ind development, mostly for the federal 


rovernment LiT8.000 


Approximately 
engineers and scientists were employe d 
in research alone by industry at an 
average cost of about $22.000. Non 
profit: institutions employed approxi- 
mately 29.000 research engineers and 
<cientists at an average cost of about 
$15.000, and government itself had 33.,- 
000 research scientists and engineers on 
the payroll in 1952 

The $3.75 billion spent for research 
in 1952 was more than LO percent over 
the previous year--a 30 percent rise 
since Korea. This rise represents a con- 
tinuation of the steady upward surge 
which has characterized research ac- 
tivity since 1941. Since the beginning 
of World War Il. expenditures on re- 
search have been increasing at a faster 
pace than the over-all expansion of ou 
economy. with allowance. of course. for 
decreasing values in the dollar. Also 
weapons are more and more complex 
and expensive. The B-36 which had its 
initial flight in 19146 cost about $126 
million to develop: th: development 
B-52 first 
flown in 1952. was almost $70 million. 


cost of its successor. the 


It seems definite that an increasing 
share of our national output will go to 
research. Likely, however, this increase 
will not be as rapid as that of the past 
decade because of the limited supply ot 
engineering and scientific manpower 
and the possible curtailment of federal 
spending for military research. 

If world affairs become less turbu- 
lent. the federal government will doubt- 
less reduce its military research pro- 
gram, with consequent decline in re- 
search until the effort released can be 
converted to civilian needs. But the tre- 
mendous commercial possibilities of 
atomic energy and expanding require 
ments of a growing economy should 
shorten the lag between any military 
cutback and commercial expansion. 

In the long run. however, research 
depends upon the number of engineers 
and scientists available. In the next sev- 
eral years. the small number of engi- 
neering and scientifie graduates will 
probably not permit any large scale 


expansion 
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DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


3X6 R2RSM “4691 


Type R2R Process Pump 


oes 


‘\ 


ge 


eee 

a ~* L + 
* , 
No. 01580 B 


" ‘fype R3R Process Pump 


DISASSEMBLY: The Type R2R process 
pumps can be disassembled without dis- 
connecting the suction and discharge pip- 
ing. By first removing the spacer from the 
spacer type coupling, and unbolting the 
casing from the cradle the entire cradle 
and complete rotating element can be re 
moved without disturbing the suction and 
discharge piping 


OPERATING RANGE: Type K2R. Heavy 
duty, process pumps are available in 
eighteen different sizes, enabling our engt- 
neers to furnish units specially designed 
and constructed for the particular work 
to be performed. 

Capacities: 60 to 2000 Gallons per minute 
Heads: Up to 400’. Speeda: 9060 RPM to 
4000 RPM 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL and RECIPROCATING PUMPS 


4040" 
Close Coupled Centrifugal Pump 


Pedestal Mounted Centrifugal 
Pump 


Double Pedestal Bearing Centrif 
ugal Pump 


3510 
Horizontal, Single Style, Double 
Acting, Piston Type, Close Clear 
ance Pump. Designed to handle 
volatile liquids 


Horizontal, Duplex, Double Acting, 
Side Pot, Piston Type, Oil Bath 
Power Pump 


3556 


Durable Duplex Packed Piston Pat 
tern Steam Pump, Side Pot Type 


ESTABLISHED {869 


DEAN BROTHERS PUMPS /ne. § 
INDIANAPOLIS /ND. 


JZ] W 


TENTH §7 


Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 


Representatives in Principal Cities 
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Where's the Fire? 


Fire extinguishment in oil processing, storage and transport facilities. 








H. B. Williams, Dir 
Pan Ame 


Texas ( 


Agitators, Internal Fire 
| Trip 
clude air from the fire 
2. Apply steam through the agitator 


all explosion doors to ex 


snulling ring 
, Apply water to the roof through 
the roof spray ring 


streams as required to provide maxi 


water spray from hose 


mum cooling of the structure 


Agitators, Bottom Assembly Fire 
1. Combat fire with high pressure 
water foe or dry powder 


2. Apply cooling water streams to 


pipe 
Apply water to the 


members, assembly 


roof through the roof spray ring 


structural 
and agitator 


Tank Trucks Cargo Fires 
Butane-Propane: Extinguish only 
by eliminating the fuel source. 
Gasoline: Extinguish with dry 
powder from the 150-pound en- 
ines. 

|. Stop all pumping operations 

2. Close block valves in lines to re 
finery tanks, 

». Apply cooling water spray from 
2'.-inch hose lines to blanket the truck 

streams 
flame ex 


tanks completely. Cooling 
should 


tinguishment 
from hot 


be maintained after 
until all danger of re 
ignition steel has been 
eliminated 

1. Protect adjacent refinery 
ment and other tank trucks with cool 
ing water streams 

» If control tank 
truck are operable, shut off the supply 
of fuel to flames. Uf 


this is not practicable, permit butane 


valves on the 
extinguish the 


burn out under con- 


Extinguish gasoline 


or propane to 
trolled conditions 
fire with dry powder 


Railroad Tank Cars—Butane— 
All Fires 

1. Stop all loading and unloading 
operations at unaffected spots. 

2. Remove the spouts and close the 


380 


Part Vil 


domes of all unaffected cars 

3. If a pressure fire burning at the 
dome does not endanger the gas pres- 
surizing hose line, continue pump-out 
operations to reduce the volume of 
flammable materials. If there is danger 
of the gas pressurizing hose burning, 
shut off the gas and continue pumping 
out until the pump loses suction. 

b. Apply cooling water spray from 
2!.-inch hose lines to the burning cat 
and adjacent cars. 

5. Remove unaffected tank cars from 
the fire area if possible. 

6. Do not extinguish the flames ex 
cept by fuel elimination as described 
below, unless extinguishment can be 
followed immediately by fuel shut off 
to avoid drifting vapors. 

7. 1f controls on the car are oper- 
able, working water-fog 
tection, close valves to stop the flow 
of vapor, Should it be advisable to 
first extinguish the flame. dry powder 
should be used. If this latter 
cedure is to be attempted, preparations 
should be advance for re- 
ignition of the should it be 
impossible to stop the vapor flow. In 


under pro- 


made in 
Vapors 


such an event permit a complete burn- 
out under controlled conditions 


Railroad Tank Cars—Products 
Other Than Butane—Aill Fires 

l Stop all loading and unloading 
operations at the racks. 

2. Remove the spouts and close the 
domes of all unaflec ted cats. 

3. Apply cooling water spray from 
214-inch hose lines to the tank of the 
burning car and adjacent cars. Avoid 
directing water streams into the dome 
of the This might in- 
crease the intensity of the fire by 
splashing flammable material, floating 
flammable material out of the tank or 
causing it to froth and slop or boil 


burning car. 


over. 

L. Remove unaffected tank cars from 
the fire area if possible 

5. Use dry powder from the 150- 


PETROLEUM 


pound engine to extinguish the fire. 
6.1f a tetra ethyl lead fluid (not 

leaded gasoline) car is involved, avoid 

breathing the smoke from the fire. 


Barges and Tankers, Cargo Fires 

1. Stop all transfer of products. 

4 Apply cooling water streams to 
deck and sides of vessel, 

3. Extinguish fires at hatches by 
closing the cover plates under high 
pressure water fog protection. 

L. Extinguish fires at vents or mani- 
folds with high pressure water fog ot 
dry powder extinguishers, 

5. If tank seams have been opened 
by explosion, apply foam 
through the opening with generator 


chemical 


and deluge equipment. 

6. Protect terminal 
the installed water spray 
nozzles and additional 


facilities with 
system, the 
monitor hose 
streams if necessary. 

7. Spread of oil that may be spilled 
should he con 
“spill boom” 


into harbor waters 
trolled by use of the 


situation on No. 1 dock. 


Process Unit Fires——General 
Notes 
Process unit 
principally by fuel removal. This de- 
pends upon operational changes to re- 


fires are extinguished 


duce pressure, introduce steam to sys- 
tems and blowing down sections or all 
of the unit involved. 

The area and intensity of a fire will 
indicate the proper method of ex- 
tinguishment. Small fires can be com- 
batted with dry powder chemical, CO 
or steam. Foam should be used only 
where it can blanket the burning fuel. 
Water in the form of spray or high- 
pressure fog is most effective on large 
area or intense fires that threaten dam- 
age to supporting structures and ad- 
jacent equipment. The use of water, 
however, may cause flanges and joints 
to leak, thereby adding to the fire. Ad- 
justing the water stream to spray or 
fog will lessen this danger. 


REFINER 





One Hand Operation! Easy-to-handle Rockwood WaterFOG nozzle is made of aluminum alloy, weighs only 


5 pounds, 5 ounces. Nozzle design reduces reaction to a minimum. 


Boy puts out raging fire 


The fuel oil test fire above was extin- 
guished in a matter of seconds by a 
12-year-old boy — thanks to remarkable 
Rockwood firefighting equipment. 


By using a lightweight, 10-foot appli- 
cator, he was able to approach the fire 
safely as low velocity Rockwood Water- 
FOG was discharged through the appli- 
cator, quenching flames, choking off 
oxygen and cooling the surrounding area 
thus preventing ‘flash back.” 


Reckwoed Double Strength Foam Liquid, 3 parts 
mixed with 97 parts water, forms a quickly re-seal- 
ing, solid FOAM blanket or a highly heat absorbent 
FogFOAM pattern depending on the Rockwood 
equipment used to discharge it. Available in 5- 
gallon cans or 50-galion drums. 
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Rockwood WaterFOG is the result of 
discharging water through a specially 
engineered Rockwood nozzle that breaks 
water into tiny particles which burst into 
a blanketing mist of steam that smothers 
fire. The Nozzle shown in use here is a 


114” Type SG 48. It can also discharge 
high velocity WaterFOG, and straight 
water stream. Available for 34", 1", 114" 
and 214" fire hose sizes. 


Plan to make this and other Rockwood 
firefighting aids part of your team. 


ROCKWOOD SPRINKLER COMPANY 


Engineers Water ... to Cut Fire Losses 





Reckwood Wet, 1 part mixed with 99 parts water, 
increases penetration and extinguishing action of 
water. Excellent where fire is deep seated or where 
water is searce. Helps reduce amount of time and 
manpower required. Available in 5-gallon cans or 
60-gallon drums. 


SEND FOR THIS INFORMATIVE BOOKLET 


ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Division 
389 Harlow Street 


Worcester 5, Mass. . Y oy 


illustrated 
fire-fighting 


Please send me your 
booklet on Rockwood 
products. 


Name 

Title 
Company.... 
Street 


Zone 
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The Courts Say... 


ale Malch Adelle i kell : . 
in recent insurance cases 


oie talitehitelaMmal-tohi-ts 


[his column is to inform—not advise, It presents the 
fired with the current trend in legal thinking on insurance cases. 

[he law varies from state to state and its application 
famous depends upon the facts of the particular case. Do not 


| MATIONAL AIROIL attempt to apply it without consulting your attorney. ina 
elton 
OIL-GAS TANDEM 
BLOCK COMBUSTION By Joseph M. Shelton, Attorney at Law, Dallas 
EE 








That employe asked for job after trial was not 
conclusive on issue of disability 


EMPLOYE SUFFERED an injury and claimed total and permanent disa- 
bility. Upon tnal before a jury employe was found to have been so 
disabled. A few days after the trial employe approached a third party 
and asked for a job. It was said that the emp!oye indicated he was ready, 
willing and able to go to work and wanted a job. Insurance company 
asked for a new trial on the basis of this newly discovered evidence 





The Trial Court denied a new trial 


The Texas Court of Civil Appeals said the fact that employe asked for 
a job is not conclusive that he was not totally and permanently disabled 
The fact that a worker is compelled by the spur of necessity after injury 
is not conclusive on the issue. The court felt that the opinion testimony 


of the third party merely impeached the testimony given by emp!oye or 





trial and did afford grounds for a new trial. 


Texa Employer * Ins. Assn. v. Pillow 
268 S. W. 2d 716 (Tex. Cw. App.Fort Worth, 1954 


That employe injured while playing softball 
was not entitled to compensation 


++» MEANS MANY MORE HOURS EMPLOYE received an injury to his left foot as a result of an accident 
ON STREAM while playing on a soft-ball team composed of employes. The team played 


in an industrial league and its entrance fee was paid by the employer, 

WITHOUT SHUTDOWN who also paid for some equipment, including jerseys with employer's 

name on them. The team practiced and played its game after work hours. 

This heater (RJ Oil & Refining Co., Inc., Games were played in public parks. The players furnished their own 

Princeton, Indiana) is fired from each end transportation to and from games. No pay was received and no official 
with one of NATIONAL AIROIL's #2 com- > os 

of the company asked the employe to play. Publicity about the team and 


bination oil and gas, patented, Tandem : on . 
Block Combustion Units vames was carried in the company newspaper, rial examiner awarded 


The Tandem Unit is alwoys fired with: compensation to employe. The full Industrial Commission reversed the 
NATIONAL AIROIL Combination Oil and decision and denied employe’s claim. He appealed. 
Gas Burners has a high turndown ratio 
with @ steady flame maintains required The Missouri Court said the relationship of master and servant must 
temperature using either fuel rediotes exist. The essential element is the right of the employer to control the 
heat uniformly without tube impingement . | : - of a en wif aul LH | ; nee 
Wah the Random Walt’s dean Gome. © eatd means and manner of the service to be rendered. Here the company hac 
furnace can be brought to full capacity ina 
shorter time 
You will realize more satisfaction from Tl : , ‘ 
hs "he s aster é serv: > ré ‘ease o . 
YOUR heoters when NATIONAL AIROIL ' Phe relationship of master and servant temporarily ce ised during the 
Tendem Combustion Units ore specified time of the ball games. The employe argued the broad sociological view- 
CHEMICAL PETROLEUM DIVISION point of benefit to the employer in better employe-employer relationship. 
which the court felt was beyond the plain wording of the compensation 


statute. It said the compensation law was never intended to operate as 


NATIONAL AIROIL hear. see 
accident insurance covering all injuries wherever and whenever received 
BURNER co., Lie by the emplove. 


no right to supervise, control or direct the activities of the ball players. 
and made no effort to appropriate such right. 


VcFarland v. St. Louis Car Co. 
1254 ¢£ Sed Ave., Philadelphia 34, Pa. - 
ee coe 262 SW 2d 344 (St. Louis Ct. of App. Mo., 1953) 


Bouthweetern Division 2512 Se Bivd, Houston 6, Tes 
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Packaged Compressor Plant | +s". 
Instolled 


ARKANSAS LOUISIANA GAS COMPANY had seven wells in 

the Rodessa Field where wellhead pressures had dropped 

below the pressure of the gathering lines. Formerly 

good producers, the wells still contained profitable reserves 

that could be recovered by lowering gathering line 

pressure. To put the wells back into production 

economically, a 330 h.p. Beaird-Ingersoll-Rand Packaged 

Compressor Unit was installed at the Smithland, 

Texas, gasoline plant. Lowering pressure on the field line 

and boosting the gas through the plant and into the 

sales line, the unit tripled production from the wells. 
Triples Production— Anticipating a relatively short life for the field, 

Arkansas Louisiana Gas specified that Beaird design the 
PACKAGED COMPRESSOR unit to meet a wide range of operating conditions. 

The flexibility of this design will permit the unit to be 
MAKES FLEXIBLE moved without change, to other service. Completely 

assembled and mounted on its own steel base it required a 
INSTALLATION minimum in the way of permanent foundation and 

connecting piping. This feature makes the installation 

almost wholly salvageable when moved. 

Pioneers and leaders in the development of packaged 

compressor plants Beaird offers you proven equipment 

with an outstanding record of successful operation 

over a wide range of service. 

Let us show you how a Beaird-Ingersoll-Rand packaged 

compressor plant can be designed to meet your requirements. 





uipped with an Inger i-Hand 440 hip 68VG gas engine driven compresser 
teel deck hax been mounted flush with the flooring at the option 


rue J. B. BEAIRD COMPANY, INC. ws = c 


Shreveport, Louisiana 
BE \ | R D PACKAGED CAST See Pressure ANHYO@OUS AMMONIA LP-GAS SYSTEMS 
COMPRESSOR PLANTS FITTINGS BuULH STORAGE EQUIPMENT 


MACHINING MANUFACTURING STEEL WAREHOUSE 





ANOTHER 


'4°d (ey ge APPLICATION OF MASTIC COATING 
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An insulating coating that stretches your savings.... 


ERKOTE Mastic is elastic! 





Ordinary rigid-type insulation soon cracks, chips and 
peels on surfaces that expand and contract under ther- 
mal cycling. Erkote 3X Insulating Mastic is flexible 

. provides a permanent insulating and protective 
coating that is resilient under the most severe thermal 
changes and weather conditions. 


It is sprayed on in one seamless application and ad- 
heres to almost any type of surface. It requires no 
mechanical means to hold it in place, regardless of sur- 
face angle: it sheds water and is extremely resistant to 
chemicals and corrosive fumes. Its perfect bonding 
properties offer a maintenance-free coating that pro- 
tects your investment in costly operating equipment 
year after year! 


Where reflection of light and heat is desirable, Erkote 
3X Insulating Mastic is applied and covered with 
Erkote Finisher which is av SF ble in white and a wide 
range of colors. 


““3-in-1 protection” makes 
every job our responsibility 


Since we develop and produce our own mastics and 
paints and furnish our own trained crews to apply and 
maintain Erkote products, we assume full responsibil- 
ity for the quality of the materials and the workman- 
ship on every job we undertake. Development ... 
manufacture... you get all three from 
one reliable source! 


application... 


Earl Paint Corporation * 240 Genesee Street ¢ Utica, N.Y. 


Sales Offices: Houston, Philadelphia, Baltimore, Pensacola 


ERKOTE 


FOR USE WHERE PAINTS FAIL 


see our cotelog in 


or write for copy 


ERKOTE PRODUCTS 





TECHNICAL 
COATINGS 


For more dota on advertised products, use Readers’ Service Cards, last page 


Corrosion Resisting Mastics, Mica Mastics, 
insulating Mastics. Vapor Seals, Troweling 
Mastics, Color Finishers, Industrial Paints and 
Varnishes. 
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RUMORS— 


Continued from Page 108 


attitude around here. It creates ill 
feeling and interferes with getting the 
work done. If this continues, we'll 
have to take action.” 

The plain fact is, malice and evil 
intentions can’t be permitted to flour- 
ish on the job. Too much is at stake. 
You won't ever want to act in haste 
or anger. But don't forget you have 
at your disposal disciplinary tools, 
from a stern rebuke right up to a 
dismissal. 


Are You to Blame? —livestiza- 
tion has repeatedly proved one out- 
standing fact: “Rumors are a_ sub- 
stitute for news.” 

A rumor is often an answer to a 
question that springs up in the publie’s 
mind. As one study of rumors in a 


prison camp showed, the less news, 


the more rumors. 

Rumors rule in an atmosphere of 
misinformation or the lack of informa- 
tion. The best method for nailing a 
rumor is not to let it happen in the 
first place. to have your people so 
well informed that they themselves 


are able to separate the truth from the | 


lie. 


Your Long-Range Policy Jo put 
the chill on the sour grapevine calls 
for two-way communications —from 


you to your people, from your group | 


back to you. 

Specific communications procedures 
and contacts like these help make your 
organization rumor-free: 

®@ Give your people advance notice 
of any contemplated changes when- 
ever possible. This effort should be 
carried right down to the department 


level. Your supervisors, for example, | 


often carry out routine changes. These 
too should be preceded by an an- 
nouncement or explanation to depart- 
mental personnel. 

e Keep your people informed of 
progress—-company sales, finances, ex- 
pansions, new products, and so on, as 
much as possible. 

® Encourage your people to bring 


their questions to their superiors. This 


brings with it a double dividend: any 
free-floating rumors will reach you or 
other staff members at the same time 
it circulates in the group. 

Finally. remember that the strongest 

or weakest—-link in the chain is the 
individual. The employe who's well 
informed. who has reason to trust you, 
and knows he can depend on you for 
the facts, is practically immune to the 
deadly germ. He’s your strongest bul- 
wark against ruin by rumor. 
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When coke is stubborn — 
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For tubes of wide tolerance - 
Long-Surface Swing Frame head. 


For tough, uneven coke — the Type 
H-2 head. 








FOR CONDENSERS AND HEAT EXCHANGERS 


Direct-drive air or steam driven 
cleaner with long shaft, the motor 
supported outside the tube by over- 
head pipe. Motor has trigger control. 
Also available with electric motor. 











FRY 
LAGONDA 


The famous Lagonda 1100 Series 
refinery motor, with Type UO cutter 
head. A widely used combination. 


Occasionally you run into a brand 
of coke that laughs at everything 
you've got in cleaning equipment. 
Something different is indicated, 
and often that something is a 
change to Lagonda 1100 Series 
cleaners armed with a tough-slug- 
ging Lagonda head selected on the 
basis of Lagonda “know-how”’— 
usually a pretty successful combi- 
nation, and certainly worth trying 
when the time-out bill is climbing. 


Lagonda cleaners have been on the 
job ever since the first still started 
up, and Lagonda engineers are vet- 
erans of many a tough coke battle. 
This experience is at your service. 
Phone your local Lagonda man, or 
write Elliott Company, Springfield, 
Ohio. Try Lagonda—it may well be 
the right answer. 


ELLIOTT Company 


v4.3 
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PRECISION 
EErPrinGaGs 


for the Oil Industry 


Regular Swaged Nipples and Bull Plugs — Special 
Refinery Alloy Swaged Nipples and Bull Plugs — 
Seamless Casing Nipples—Seamless Steel Tubing 
Couplings & Subs—Seamless Sub-Tubing Nipples 
(Pup Joints)— Perforated Tubing Nipples — Adaptor 
Nipples — Boiler Nipples — Choke Nipples. 


LARKIN PACKER CO., INC. 
St. Louis, Mo. 


“LARKIN 
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As Management Sees It . . . 
COLLEGE RECRUITING 


Continued from Page 106 





a personnel man from the area in 
which the team is working. and usu- 
ally an operating manager in whose 
department vacancies exist. 

Q. How does the team operate in in 
terviewing the students 7 

A. First of all, the recruiting team 
does not hire an applicant on the 
spot. The team screens candidates in 





APPLICANT APPRAISAL 
Here is the score card Paul 
W. Boynton keeps to help him 
size up a job candidate: 
1. Appearance and Health 
A. General Impression 
B. Age 
C. Physique 
D. Hygiene 
E. Physical Soundness 
. Personal Attributes 
. Voice 
Speech Characteristics 
Responsiveness 
Maturity 
Self-Confidence 
Temperament 
Social Acceptability 
. Attitudes 
ental Alertness 
. Scholastic Record— 
Activities 
Type of Mind 
. Comprehension 
. Perseverance 
Expression 
. Intellectual Curiosity 
. Personal Interest 
A. High School and College 
B. Community Activities 
C. Hobbies 
. Job and Career Interests 
A. Immediate Job Interests 
B. Career Interests 
C. Prospects of Career 
Realization 
. Experience and Skills 
A. Education 
B. Nature of Previous Jobs 
C. Military Experience 
D. Skills 
. Work Habits 
A. Planning 
B. Application 
C. Cooperation 


A 
B. 
C. 
D. 
E. 
F. 
G. 
H 
. M 
A 
B. 
C 
D 
E. 


eo | 





view of the job openings available 
and then recommends the best can- 
didates to the various department 
managers where vacancies exist. 
After the screening interview which. 
incidentally. averages about 30 
minutes, the successful candidates 
are asked by letter, normally within 
10 days to two weeks, to go see a 


particular department head at com 
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Don't fry your 


or 
) 


ES 
space in tanks 


INSTALL CAL-FIN 


TAN K 


HEATER S 


Because of their horizontal design 


CAL-FIN tank heaters remain completely 


submerged even when the fluid level 


of the tank is down as low as 36 inches. This 


results in greatly improved efficiency 


because the residue film that tends to bake 


on heating surfaces which are-alternately 


submerged and exposed, is eliminated. 


4 





CAL-FIN 
TANK HEATERS 
are available 

in 20 standard sizes 
up to 1,325 sq. ft. 
Special sizes 

up to 6,000 sq. ft. 


drayer-hanson 


coaroea 
LOS ANGELES 1, CALIFORNIA, 
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114 LIBERTY STREET @ 


you can stock 
ONE CHECK VALVE 
afy and all requirements 


This DURABLA check valve unit, added to 
any standard fitting (such as the reducing 
coupling shown above) gives you a complete 
check valve suitable for ANY service. With 
a few of these units in stock you are prepared 
for any emergency. 

Because DURABLA check valves will oper- 
ate in any position, they can be installed with- 
out changing existing lines. Made of stainless 
steel (or a combination of stainless steel and 
ni-resist), they will handle practically any 
liquid, gas or air—at all temperatures and 
pressures. 

DURABLA check valves are available in 
seven standard line sizes, from %” to 2”. Ask 
your distributor for complete information or 


write us direct. 
DM-1 


DURABLA MANUFACTURING COMPANY 
NEW YORK 6, N. Y. 


For more dota on advertised products, use Readers’ Service Cards, last page 
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pany expense for a final interview. 
This gives an applicant a chance to 
learn something of the company and 
to see some of the people who may 
he his fellow workers. Also. it gives 
the company a better opportunity to 
size up the applicant. If the depart- 
ment head is satisfied, he then offers 
the student a job. 

Q. /low do you determine if the re- 
cTruuers are doing a proper job, 
that is, selecting the candidates that 
are best suited for the company? 

A. The only measure of our success is 
in the number of candidates that are 
actually hired by the company from 
those recommended. So far we've 
had about 90 percent of the recom- 
mended candidates hired by depart- 
ment managers. 

Q. How does a recruiter go about con- 
ducting a good interview? 

A. The recruiter to be a success should 
put himself in the candidate's shoes 
and remember the problems he 
faced in applying for a job. Then, 
too, a recruiter cannot expect the 
applicant to be able to state every 
reason why he should be hired. This 
must be drawn out by questions. In 
order to get those answers, a good 
interviewer should first make sure 
the job applicant feels at east. Next, 
the interviewer should determine the 
applicant's interests, and once his 
interests are established, the candi- 
date will usually tell the interviewer 
all he needs to know. The candidate 
will either sell himself or hang him- 
self by what he savs. 

Q@. Vr. Boynton, as a result of your 
long experience in selecting person- 
nel, what advice can you offer job 
applicants 7 

A. First. a man must want to work for 
a living. Secondly, he will only suc- 
ceed to the extent of his abilities to 
sell himself . . . that is. a man 
should find the right job opportunity 
commensurate with his abilities and 
then sell the prospective employer 
that he is the best man for that job. 
A job candidate should never rely 

on pull of friends or business associ- 
ates in getting a job... it is proper 
to get a friend in a company to intro- 
duce the candidate to a department 
head or personnel manager, provided 
that after the introduction the candi- 
date will stand on his own feet. 

A job candidate is better off if he 
has a specific job in mind when ap- 
plying to a company .. . the man 
willing to work at any job is a poor 
risk. 

If it is not possible for the applicant 
to state a specific job, he should nar- 
row his job interest to a specific field. 


Vol. 33, No 
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PROBLEM: Protecting a preheater from corrosive 
attack during periodic contact with hy- 
drochlorie acid, trichlor benzene, and 
other chlorine compounds at 300 deg. F. 


REMEDY: Complete lining with Hasretcoy alloy 


C. Il-gage sheet. 


RESULT: The vessel has given four years’ service 


and is still going strong. 





PROBLEM: Valving sulphur-laden flue gas at 


800 deg. F. and 300 psi. 


REMEDY : A !<-in. layer of Hastrecioy alloy B 


was applied to seats and seating surfaces. 


RESULT: The valves Pave oveyr foul vears 


service despite the corrosive conditions. 


7 . . . . . . . 
Free: Money-saving jobs like these are described in detail in the monthly magazine 


Haynes Atioys Dicest. To receive a copy regularly, write Editor, Haynes ALLoys Dicest, 


Room 308, 30 East 42nd Street, New York 17, New York. 


aflotf? nes Stellite Compan 
ASTELLOY °°" Ser sees sore 


Trade-Mark UCC! 
General Offices and Works, Kokomo, Indiana 


Nickel-base, corrosion-resistant allovs available as 
st eet, plate, bar ston a welding rod, welded tubing Sales Offices 
and pipe, cast pipe and pipe fittings, sand and pre- les Mec mes to te tees 


cision-investment castings. 


“Hastelloy” is a registered trade-mark of Union Carbide ond Carbon Corporation. 
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The New Tax Law— 
Challenge to Business 


New revenue code is of concern to every tax- 


payer, a challenge to every business. Here are some tips on 


how to utilize it to the best advantage. 


Part I. 


James B. Kobak, CPA, 


Party , ysser & ( 


FIRSI almost 
l nited 
brand-new tax law 

It is of 


It is a challenge to every busi 


time im 
States has a 


FOR THI 


io years the 


vreal concern to every tax 
payer 
to exercise a new 


econome freedom 


There are hundreds of new benefits 


went through the old law 
with a fine-tooth comb in its drive to 
soften or get rid of those provisions 
that might stymie business growth. All 
that can be done here is to point out 
some of benefits, and 
you talk to your tax adviser, bearing 
in mind these two important goals: 


Congress 


those suggest 





CORROSION CONTROL 
IN STEAM SYSTEMS 





Effective 


Inexpensive 
. 
Used Easily 
. 
Safe 
* 


Stable 





AQUATROL 





For more data on advertised products, use Readers’ Service Cords, last page 


BOILERTROL N 


ad ... designed for stabilized admiralty 
. safe for copper and red brass 

. penetrates wherever steam goes 
. Non-toxic in practical uses 


. usual dose: 0.025 Ibs. per 1000 
ibs. steam 


. costs less than 0.2¢ per 1000 Ibs. 
steam 


WRITE TODAY REGARDING YOUR WATER 


P O BOX 12345 


PROBLEMS 





rY-T NT Y-y 


HOUSTON, TEXAS 


VeTROLEUM 


® How to get the best tax break out 
of the law for your business. 

@ How to use its provisions to bols 
ter employe morale. 

Here are some of the important 
things you should know about the new 
law right now: 


Faster Depreciation Allowed 
The depreciation rules are typical of 
the spirit of the new law. Their aim is 
to encourage new investments by giv- 
ing taxpayers a break—in this case by 
allowing faster and larger write-offs 
in peak tax-rate years. 

You can now choose any of several 
methods for depreciating your prop- 
erty. You can take: (1) the old 
straight-line method, stretching equal 
deductions over the useful life of plant 
or equipment; (2) a “declining bal- 
ance” method or a “sum of the digits” 
method. both of which enable you to 
recover about one-half the cost of an 
asset in about one-third of its useful 
life; (3) any other reasonable method 
of depreciation that fits your business 
(for instance, a rate of depreciation 
tied to your rate of production). 

Here's a brief example of how these 
methods work: 

Suppose in 1954 you buy a new 
factory building for $25.000. The esti- 
mated useful life of the building is 
50 years. Under straight-line deprecia 
tion, you get a deduction of 2 percent 
each year, or $500. Under the declin 
ing balance method, you take 4 pet 
cent--not 4 percent of the cost. but 


} percent of the remaining balance 


each vear. In other words. over the 


first three years 
Ist Year: 4 percent of $25,000, o1 
$1000. 
2nd Year: 4 percent of $24.000, o1 
$900 
3rd Year: | percent ol $23.010 or 
$921.00 


you would deduct: 


In comparing the straight-line 
method with the declining-balance 
method, keep this in mind:.Under de 
back about 


during the 


clining balance. you get 


MK) percent of your cost 
first quarter of your asset's life, about 
two-thirds , of through the first 
half. So if deducions in the 


early years of the property's life are 


cost 
heavy 
important to you. you can use this 


system. Otherwise. if you have no 


high income to offset right now and 
want to keep your deductions constant. 
the straight-line method is still avail 
able. 

The sum-of-the-digits method has 
much the same effect as the declining 
There's this differ 


Sum-of-the-digits 


balance system 


ence, though: 


mits 


per- 


you to set your own salvage 


value: under declining-balance, the 
value is automatically fixed 


Say vou buy a machine in 1954 for 


REE INER-—I ol 





gut END OF THE GULF COAST TO THE OTHER. ... Ne 


Youll Find 


ELLERDEL 
TANKS 


Among the many reasons why so many tanks in 
the Gulf coast area have been erected by Ellerbee 
Brothers—why so many of our clients attest to our 
superior service—is the attention to detail—in every 
step of the job from drawing board to finished tank. 
Every seam, every plate is exactly according to speci- 
fications—and there is an Ellerbee inspector on every 
job to make sure. It's trite—but still true—that the little 
things make a big difference in our service. Next 
time let us quote on any of your requirements for 
field erected storage tanks and spheres. 


lt ELLERBEE 
BROTHERS 


P. O. Box 857 Port Arthur, Texas 
A completed 120’ diameter x 48’ high cone roof tank. Phone 2-6424 
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useful life 


- ilvage 


$175. lt estimated 
ot tive 


value of $25 


hi is an 
years and an estimated 
Under sum-of-the-digits 
your deductions on the machine for 


the first 
$| yi) 


would equal 5 5 ot 


year 


(cost less salvage value), 4 15 


the second year, 3 15 the third year. 
and oon I he 


ola traction 


rate lor any year con 


sists The numerator of 
number of the year taken in 


this case 5. The de 


this is the 


reverts order, in 


nominator is the sum of the numbers 


representing the remaining years of 


arcco-ANUBIS 
GRAVITOMETERS 


Anubis Dry 


Arcco deter 


new 
This ravitometer 


Air Gas G 


mines and 


° 
{or 


life 
this case 15 


1 plus plus 5 plus 4 plus o in 
an added mcen 
these de- 
which apply to new 
bought 


=f ales in 


Besides giving vou 


tive tor new construction 
preciation rules 


buildings at d 
1954 


new equipment 
tip t he 


new. instead of 


alter ma 


favor of buying used 
equipment The extra cost of the new 
might be offset by the higher deprecia 
And on top of that. 


you have the efficiency of 


tion deductions 
ol course, 


new equipment 
Partners and Proprietors Can 
Elect to be Taxed as Corporations 


The most important change in the 


The difference 
yal column © 
the true spe 


led. 
wind the ¢ 


bulletin No. 
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new law affecting partners and singl: 
proprietors is this: They can cut thei: 
business-profits tax by electing to have 
their firms taxed as corporations. And 
they don’t have to incorporate to do it 

This can mean a lot to the smal! 
businessman. It offers him a shield 
against high personal income tax rate- 
By choosing to be taxed on a cor 
porate basis, he can limit himself to a 
salary that puts him in a lower in 
bracket. And through the 
business pays a corporate tax on the 
profits that remain, the total of the 
taxes may be less than what the 
would pay if all the 
income was reported on an individual 


come tax 


two 
owner have to 


return 


Example: You, as a single pro 
prietor, have a business income of 
$100,000. You now pay a tax of $53 
O10 on that if you file a joint return 
If vou elect to be taxed as a corpora 
tion—-and you take a salary of. sav. 
$35.000-—-you pay an individual tay 
of $11.900. On the remaining $65,000 
from the business, you pay a corpora 
tion tax of $28,300. That makes a 
total tax of $40,200, compared with 
$53.040 if you had reported all the 
income on a joint return. However. 
real, over-all tax saving 
quite this big; the earnings left in the 
business are subject to a future capi 
tal gains tax of about $9,000. But even 
figuring that, you still come out with 
a savings of about $4,000 by choosing 
the corporate basis. 


your isn't 


Not all partnerships or proprietor 
ships, of course, can take advantage 
of the switch to corporate reporting 
There are certain strings attached, For 
the form of in 

must be a ma- 


instance, capital-—in 
ventory or equipment 
terial income-producing factor in your 
operation. And even for those who can 
make the change there are some 
definite drawbacks. The election once 
made is irrevocable—unless there's a 
change of ownership of more than 20) 
percent. It rules out any participation 
in a qualified pension or profit-sharing 
plan of the business, 

On balance, though, the new 
visions amount to this: If they fit your 
they can mean size 


pro 
case—-and needs 


able tax savings 


Accumulation of Surplus Rules 
Are Eased A major accomplish- 
ment of the new law is to get rid of a 
trap that faced almost all closely-held 
un- 


corporations the penalty on 


reasonable accumulation of surplus. 

The new ground rules allow you to 
move safely within a wide area—put 
aside profits for future expansion ot 
emergencies, even plan dividend dec- 
larations so they work to vour tax ad- 
vantage. The old law left the burden 


REFINER 





TALL TOWERS 
NEED COOL WATER 


The best way to cool water 
for your vital refinery processes 
is with Pritchard heavy-duty cool- 


ing towers. 


Why Pritchard towers? First, 
because you want your initial in- 
vestment to be economical. Second, 
because you want each tower to do 
the job it was designed to do with 
maximum operating efficiency and 
water savings ... minimum operat- 


ing expense and maintenance costs. 


You can depend on Pritchard 





to satisfy these two important 


considerations. 


‘4. F. Pritchard co. § 


OF CALIFORNIA 
A DIVISION OF J. F. PRITCHARD &CO 


Dept. 377, 210 West 10th Street, Kansas City 5, Mo. 


ae COOLING TOWERS 
SPECIALIZED HEAT EXCHANGERS 


c e 
GAS @ AIR TREATING EQUIPMENT f + - 
. - 


> a: 
@ Representatives in Principal Cities from Coase to Coast Pas 
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of proof on what was a “reasonable” 
accumulation of surplus strictly up to 
the There was no specific 
exemption, and penalties were stiff for 
those who ran afoul of the Treasury. 

Now that’s all changed. Under the 
new Code, you can accumulate up to 
$60,000, without penalty, to meet rea- 
sonably anticipated business needs. 
Where you pile up more than the $60,- 
000, the burden for proving it to be 
unreasonable is now on the Treasury. 
And even if the 
penalties are lighter. They used to be 


‘ ompany 


you do transgress, 


applied to the entire amount of the 
retained earnings. Now you pay only 
on the portion that’s an unreasonable 
accumulation. 


Accounting Changes You Can 
Make — The new law makes it a great 
deal easier to choose or switch around 
your accounting Here are 
just a few of the things it allows: 


methods. 


® You can use a 52-week or 53-week 

fiscal year instead of a calendar 
year or fiscal year ending on the 
A business 
accounting 


last day of a month. 
can thus change its 
period to end on a certain day 


DAY MAN ON THE JOB... 


Experience Furnished Pitt-Chem. Users 


Here's a regular 


service to users of Pitt-Chem’s cold applied protective Coatings in the area 


served by the S$. D. Day Company’ that adds to the value of using these products. When you 
DEAL WITH DAY, one of his men is present to pass on his knowledge to assure you the best and 


most efficient application 


The Pitt-Chem 


100 Series cold applied Tar Base Coatings have an outstanding record in reducing 


maintenance costs for industrial equipment and structures; here ore a few 


PITT-CHEM 


101 A versatile heavy duty coating that withstands severest corrosive conditions 


102 A thin, high gloss maintenance cooting for steel and concrete surfaces 


103 Excellent protection tor metal 


exposed 


to corrosive vapors, dilute acids and 


104 A fast drying high gloss coating that will not transmit taste or odor to water. 


105 A water base coating with wide range of uses in the higher temperatures 


These coatings are stocked 
Engineering counsel, 


ment 


in Houston for immediate ship- 
literature and prices are furnished 


through our Houston Office 


The Pipeliner’s Friend says, “Formula 291 gives skin protection 
for those working where fumes may be toxic.” 


* Gulf Coast Distributor 


DAY COMPANY 


HOUSTON 


For more data on advertised products 


use Readers’ Service Cords, last page 
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rather than on the 
the month. Ad- 
vantage: adjustments to 
make on tax return (you 
can end your year at the end of 
and so take in- 


each month 
variable end of 
Fewer 


your 


a working week 
ventory over the weekend). 


If you have an installment dealer 
who reports on the accrual basis, 
to the installment 
double 


you can shift 
basis without 
tax on the 
ported under the accrual system. 
If you change to the installment 
basis. you get a credit each year 


pay ing a 


income already re 


for the tax on the income that you 
have already reported on an ae- 
crual basis. Note. however, that 
the new rules apply only to 1954 
and the years that follow. 


You can now set up reserves for 
future estimated costs ——cash dis 
pay, self-insur 
for injury and damage 
claims, returns and allowances, 
and the like. But check carefully 


here to see just what the law says 


counts, vacation 
ance 


you can and can't do. Estimated 
reserves will have to be reviewed 
each year. If they are too big, the 
excess must be added back to in- 
come. 
If you accrual basis, 
you can now spread prepaid in- 
come over the period in which it 
up to a limit of 


are on an 


will he earned 
five years after the year you re- 
ceive it. Under the old law. you 
had to report the money in the 
year you got it. This change sug 
gests an inexpensive way to fi- 
nance your Offer 
counts for advance payments; if 
the discounts than the 
interest you would otherwise pay 
for the use of the money, you're 
ahead. 


business: dis- 


less 


are 


Hybrid accounting methods, the 
new law says, are now perfectly 
O.K. For instance, you can 
the accrual method to report sales 
and purchases, a cash basis for 
deductions for rent, wages, in 
terest. and insurance. In effect. 
this gives a green light to small 
business to use whatever account 
ing methods suit their operations 
best. And there’s no worry about 


use 


having to adjust for tax purposes. 


Loss Carryover Rules Eased 
For businessmen who have had good 
profit years and who are now running 
into losses, the new rules for carry- 
back of net operating losses are a wel- 
come change. You can now carry back 
a loss against the profits of two pre 
ceding years——not just one, as the old 
law allowed. And the new law is more 
liberal in the reductions you have to 


REEINER 





TURBO-MIXER 


| ly 


TURBO-MIXER, a division of 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


=_— Kit f 
, by ab 


= Say Turbo-Mixer 
R.D.C. Column 


Rotary Disc Contactor 
for Liquid-Liquid 
Counter-current Extraction 


Six years of data and design development in 
the laboratory, pilot plants and industry 
have demonstrated the superior features of 
this practical counter-current and gravity 
flow extractor. The R. D. C. extractor offers: 


1. high volumetric efficiency 

2. high throughput capacity 

3. simplicity of construction 

4. no interstage or external settlers 
5. low power requirements 

6. flexibility of operation 


ia May we assist you in the solution of your extrac- 
— | a tor problems? Our laboratory facilities are avail- 


| 
: 
} 
; 
. 


able for evaluation of your extraction system. 


Yemo tion model ted to show hot ” l 
Demonstration de used | ri Ou *Licensed under Shell Development Company patent 
the R.D.C column actually operates 


SALES OFFICE: 38O MADISON AVENUE, NEW YORK 17, NEW YORK 
General Offices: 135 S. La Salle St., Chicago 90, Illinois + Offices in all principal cities 


OTHER GENERAL AMERICAN EQUIPMENT:—DRYERS * EVAPORATORS 
DEWATERERS + TOWERS + TANKS + PRESSURE VESSELS 
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make in your carryover loss. On top 


of this, you still have the five-year 
A a C) - carry-forward against future profits 
ta Example: You made a $10,000 


proht in 1952 and a $5000 one in 
1953. In 1954. you have a $15,000 
know and use loss. Under the old law. you could 
carry back your loss only to the $5000 
in profits earned in 1953, That would 


DIRECT FIRED mean a refund on 1953 taxes. but the 


other $10,000 of the loss could he ap 

AIR HEATERS plied only against future profits. Now. 
under the new law. you can go back 
two years, which in this case uses up 
the entire loss. A refund is in store 
on both 1952 and 1953 taxes 


Research Expenses Can Be De- 
ducted The old law was muddled 
about research costs. In most cases. 
small companies had to capitalize and 
write off expenses over the useful life 
of the benefit. Or, much later, they 
could deduct them as an abandonment 
loss. 

That's all different now. You can 
deduct research and experimental ex- 
penses in the year the cost is in- 
curred, Or you can elect to amortize 
the expense over a period of five years 
or more, However. once you decide 
how you want to handle the costs, you 
cant change unless you get Treasury 
approval. 

One note of warning: The new rules 
don't apply to land, or to buildings 
and other depreciable property used 
in research work. Nor do they cover 
mineral, oil, or gas exploration. 





Additional Deductions Allowed 
There are many changes in what a 
company can deduct from income 
Here are several of the more im 
portant ones: 
® Organization expenses to set up a 
corporation—legal fees, stock 
taxes, etc.—can now be written 
off over a period of five years or 
more. Under the old law. you 
e Peabody Direct Fired Air Heaters are engineered couldn't take them until the cor 
poration folded up. 


designed and built to meet individual job specifications bf 
The new law makes a bad debt 


in the petroleum refining industry. out of umm tad dehe contscsted 
They are available in a complete range of pressures while you or your company is in 
and firing rates from 1,000,000 BTU/hr upward. business. This holds even if the 


debt goes sour after the company 
For complete information on these custom engineered goes out of business. The old rule 


Air Heaters, write for Bulletin 600A. was that a debt that turned bad 
after a taxpayer had gone out of 


business wasn't a bad debt. That 
meant the taxpaver was deprived 
orrices Pp > A B re 1) Y of a fully deductible loss against 
‘oe: Sanaeeenes ordinary income Phe reason: A 
ere ENGINEERING CORPORATION nonbusiness bad debt is dedu ted 
580 FIFTH AVENUE * NEW YORK 36, NY only against capital gains and 

ordinary income up to $1000. 
peAsOOY tImiTED * LONOON, 3.w  -BNGLAND ®@ Corporate charitable contributions 
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Let Us “FIRE-ENGINEER”’ 


a system for your plant with 


PETROLE! 


M 


REFINER 


AER-O-FOAM 


The science of fire-engineering has come a long way since the era of 
the horse-drawn fire engine. Now you can protect your flammable liquid 
fire hazards by calling in National Foam engineers, who survey your 
plant and plan a modern fire-engineered system for your particular 
needs. They check locations, processes, flash points, existing system, 
water supply, and other factors. They recommend a basic AER-O-FOAM 
System with manual or automatic control, stationary or mobile operation, 
and all the proper equipment. . . foam chambers, overhead units, dip- 
tank systems, nozzles, extinguishers. After installation, National Foam 
furnishes a complete operating manual. 

National Foam's modern fire-engineered service offers the best in 
system design, equipment, and instant, positive, fire-tested AER-O-FOAM. 
Call in National today to discuss your flammable liquid fire problem. 


Write for new, free booklet, ‘‘Foam Zire Protection” 


Pr weeek, vue 


eer S Cee ees Mel Eaek 2 ook oO a 2°) 
Headquarters for Foam Fire Protection — WEST CHESTER, PA 
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that top the 5 percent limitation 
can now be carried over to two 
succeeding years provided 
they're within the 5 percent limit 
for those years. Under the old 
law, any excess within a year was 
lost to the corporation. 


Other Changes There are scores 
of other ways in which the business- 
man will find the new tax law an 
easier one to live with. For instance: 


® Stockholders of closely held cor- 
porations are now eligible to cash 
in on the tax benefits of restricted 
stock options. The old law barred 
anyone who owned more than 10 
percent of a company’s stock 
from getting them. 

Now a person holding more 
than 10 percent of a company’s 
stock can take a restricted option 
provided the option price at the 
time the option is granted is at 
least 110 percent of the value of 
the stock. The option must be ex- 
ercised within five years of the 
time it is granted, or within one 
year after the enactment of the 
law. 


Distributors and dealers can now 
apply capital-gains rules to the 
payments they get when their 
franchise or distributorship is 


No magic ...No magnetism ... lapped wring fit of every 
cancelled. However, they must 


Okadee Valve disc and seat must pass this test of a 
perfect sealing surface. (unretouched photo) R ' heave stdin cubetnatiel investments 
in the facilities of the distributor 


ship 
...Here’s What it Means to You in “a eo ay a 


4 sel] o of aco mrs te b sj ess . 

Terms of Valve Service as of a corporate business ie 
now all but removed. Under the 

old law, a double tax was always 


Flat mating surfaces within .000005", or less, of every set of s 
a danger: The first when the cor 


Okadee valve discs and seats mean absolute shut-off of any material ' 
from ammonia gas to asphalt. poration sold the company s 
assets: the second when the stock 

How long does this seal last in service? We honestly don’t know. holders received the proceeds in 
Tests under working conditions with propane were stopped after liquidation. Now a corporation 





269,000 operating cycles when no wear or seal failure could be 
detected. And Okadee valves do not have to be babied in service 
on corrosive or abrasive materials . . . Thousands of boilers have 
had Okadee blow-down valves in continuous, trouble-free service 
for fifteen years or more. If Okadee size-pressure-temperature 
ranges include your valve applications, Okadee installation will 
end your problems of valve performance once and for all. 


Okadee valves are available in single-disc (one direction) and 
double-disc (two directions) types; screwed or flanged; 42" to 6” in 
standard A.5.A. dimensions; steel or semi-steel bodies (other materi- 
als to order); stainless steel or stellite seat facings; levers, rack-and- 
lever, worm-gear, hydraulic, pneumatic, automatic on-off control. 


Write for Bulletin 332-G today! 


COMPANY 
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that plans to sell out can adopt 
a plan of complete liquidation. If 
it sells all its assets except for 
certain inventory items and in 
stallment obligations— within 12 
months after the adoption of the 
plan, there is no tax. The only 
bite is on the stockholder when 
he gets the prot eeds of the liqui- 
dation, And he pays then only if 
the proceeds are more than the 
tax basis of his stock—and only 
at capital gains rates. 

The new law gives you specifi 
tax protection in cases where a 
creditor cancels some of you 
debts. It used to be that the courts 
would often have to decide 


See TAX LAW, Page 400 
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ES -/I54. (thé 
for of sharp pircile 


FOR REALJSAVINGS 


$700 was saved because Weldolets were 
used on the welded header shown at left 
(Actual on-the-job photo.) 

Weldolets are available in all principal cities 


from selective warehousing distributors. 


WELDING FITTINGS DIVISION 


FORGE & TOOL WORKS 


721 MEADOW ST., ALLENTOWN, PENNA 
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HOT FORGED from solid, 
nr gyre steel bars, de- 
signed and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


A TYPE FOR EVERY USE! 
FOR ALL PRESSURES ! 
FOR ALL TEMPERATURES ! 


Standard & Double) 
Extra Heavy 
Available with 
screwed or socket 
weld ends. 3000- 
Ib. sizes Yg” to 3”; 
6000-Ib. sizes Vy” 








to 2”, 








ORIFICE 
UNIONS 


With screwed or 
socket weld ends. 


¢ 3000-lb. and 6000- 


\ Ib. service. Y 


(MALE & FEMALE 
UNIONS 


With steel-to-steel, 
bronze-to-steel, stain- 
less steel-to-steel or 
orifice seats. 3000-Ib, 


_ only, 


( Standard & Double 
Extra Heavy 
-R we nur 
UNIONS 


Hammer-type for 
quick opening and 
\ quick closing. ¥ 

WRITE FOR CATALOG 11 


showing the complete Catawisse 
line of Perfect Seal Products 


CATAWISSA VALVE AND 
FITTINGS COMPANY 


25 Mill St. —— CATAWISSA, PA. 
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Bacteria, 


Oil's Rediscovered Frontier 


David G. Willis, 
REFINER Staff 


IN THE STRANGE and ofttimes in- 
credible world of bacteria, man has 
uncovered a few why’s and wherefore’s 
of his own existence. The concensus. 
after almost 80 years of study: bac- 
teria, smallest living creatures known. 
are both harmful and helpful to man- 
kind; to paraphrase man’s frequently 
used appraisal of women—with bac- 
teria, life is difficult, without them, it 
would be impossible. 

Through the chemistry of their 
composition, bacteria produce chemi- 
cal reactions in the matter around 
them. In the human bloodstream, for 
instance, certain types of these minute 
catalysts cause the formation of toxins 
now commonly recognized as the cause 
of such major diseases as diphtheria, 
typhoid fever and cholora, By study- 
ing these microorganisms, man_ has 
been able to develop antitoxins and 
make tremendous strides in his fight 
against disease. Other varieties of bac- 
teria have more beneficial tendencies: 
they cause fertility in soil, find use in 
the baking industries. and are used to 
produce alcohols, acetone and other 


TAX LAW 


Continued from Page 398 


whether the cancellation consti- 
tuted income to you. Now there's 
a simple way out; You merely re- 
prop- 

dis- 


duce the tax basis of your 
erty by the 
charge. All 
that vou incurred the debt in con- 
nection with property used in 
You don't 
have to be incorporated, nor does 
the debt have to be a secured one. 
only a few of the im 
that the 


amount of the 
vou have to show is 


your trade or business. 


These are 
important benefits 
offers to business. It's 
responsibility to take full ad 
vantage of all of them and 
every one that applied to your opera- 
tion. Part Il of this report, to be used 
In an early Issue, will show how some 
work 


mensely 
new tax law 


your 
eat h 


of the can 
toward 


herent 


new provisions 


building a happier, more ef- 


work force for your company. 


PeTROLEUM KI 


products in the fermentation indus- 
tries 

Since the discovery of the relation- 
ship of bacteria to disease, study of 
the tiny unicellular organisms has 
been fairly restricted to applications 
in medicine, As a result, progress has 
almost halted in the investigation of 
bacteriological problems in industry, 
one of the earliest functions of bae- 
teriologists. 

A reversal of that trend in the petro 
heralded in a new 
book. Petroleum Vicrobiology. pub- 
lished by Elsevier Press, Inc., 300 Park 
Avenue, New York, The author is Dr 
Ernest Beerstecher. Jr.. a biochemistry 
professor at the University of Texas 
Dental Scheol in Houston. Dr. Beer- 
stecher believes that the study of ways 
and means of harnessing the unusual 
catalytic properties of bacteria for the 
good of the petroleum industry and of 


stemming their destructive activities is 


leum industry is 


about to come into its own as a new 
and separate held, petroleum microbi 
ology. In fact. he told PretTro_eum 
REFINER in an interview. several 
companies have already set up staffs 
of bacteriologists to study the obstrep 
erous creatures. 

book, Dr. Beerstecher. 
former company consultant and_ re- 
search worker in the field. has at- 
tempted to compile into one volume a 


In his new 


general roundup of the information 
now available in this new field. This 
task. which took almost four 
turned out to be quite an undertaking 
Was known. 


years. 
since (1) not too much 


those who knew. such as 


and (2) 
major oil companies, were tight-lipped 
about their findings because of the 
tremendous potential payoff 

One company, the author reported, 


holds 


findings in a small 


meetings on its bacteriological 
room. which has 
the windows covered with heavy paper 
and the door guarded. After the meet- 
ings, the author related. all notes and 
scraps of paper are destroved 
Because he is not associated with a 
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Incl voducing- 


The Ultimate in 
Needle Valves 


Here is one of the crowning achievements of Marsh 
research, design, and manufacturing skill. It is the 
first needle throttling and shutoff valve to combine 
all of the qualities called for today in this highly 
critical and ever broadening field. 

It is a valve that has strength and safety to spare 

. rated for pressures up to 10,000 psi—equally 
efficient in the lower ranges. A product of Marsh 
instrument-making and valve manufacturing expe- 
rience, it combines instrument-like precision with 
the ruggedness that distinguishes all Marsh valve 
specialties. 

The illustrations tell the story of new thinking; 
new standards. Body and stem-guide are machined 
from extra-heavy carbon steel bar stock. Still 
greater strength and rigidity are achieved by fusing 
the stem-guide into the hody. The complete fusion 
of guide and body is accomplished by the exclusive 
Marsh “‘Conoweld” process. 

There are two big advantages to this one-piece 
construction: (1) It eliminates the danger of un- 
screwing the valve from the body when opening— 
a frequent cause of leakage, even dangerous blow- 
outs (2) It permits perfect line-up of threads and 
seat. As a result, Marsh valves are easier to operate 
even at high pressures. 

The precision-machined stem is 416 stainless 
steel. Stem threads are fine pitch for extra strength 
and fine, controlled regulation. Notable advance- 
ments are special ‘'Marpak”’ one-piece, non-binding 
longer-lasting packing; deep thread chambers, keep- 
ing inlet and outlet piping away from ports and 
contributing excellent flow characteristics. Entire 
packing nut and packing gland are electro-zinc 
plated, preventing corrosion and giving the valve a 
handsome, plated exterior. The rugged malleable 
handle is finished in heavy baked enamel. 


The new needle valve line includes globe and angle patterns 
with double female connections in sizes 4%", 44", %", “2", %”" 
and 1”. Also globe and angle valves with male inlet and female 
outlet in sizes 4" and 4". Complete stock carried at our Skokie, 
ONE PIECE Illinois factory and also at our branch plant in Houston, Texas, 
The stem guides of 
conventional needle 
valves are screwed 
into bodies—this of- 
ten causes leakage or 
blow-outs. Marsh 
Needle Valves are 
fused into one-piece 
by exclusive ‘‘Cono- 
weld” process. 


Write today for catalog giving complete details. 


MARSH INSTRUMENT CO. Soles offiliote of Jos. P. Marsh Corporction 
Dept. R, Skokie, il 
Houston Branch Plant: 1121 Rothwell St., Sect. 15, Houston, Texas 


—~ 2» : ‘ * 
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urra 
urbines 


Geared vertical Type V tur os 

bine driving cooling tower 

circulating pump. Horse 

power is 294 at 4000/1760 

RPM with 150, D&S steam, 
atmospheric exhaust 





@ Murray Vertical V turbines, both geared and direct- 
connected, are being used more and more for driving vertical 
pumps of all types. The Murray Vertical V turbine is designed 
from top to bottom as a vertical turbine, not just a horizontal 
turbine, “upended.” The Murray Vertical is especially con- 
structed and arranged for vertical mounting. 

Murray vertical turbines can be furnished for steam pressures 
up to 600+, 750 F. TT. and back pressures as high as 100+ 
and can carry most normal thrust loads imposed by vertical 


pumps. 


MURRAY 


For more data on advertised products, use Readers’ Service Cards, last page 


IRON WORKS COMPANY 





BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 
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company engaged in research in this 
new field, Dr. Beerstecher is in the 
position of being free to seek out in- 
formation and to write it. While being 
interviewed, the author said impetus 
for writing the book came from the 
fact that nothing on this field of en- 
deavor has yet been published. His 
purpose was to build a foundation 
from which future researchers could 
start. 

Covered in his book are such sub- 
jects as the roles of microorganisms 
in: geological processes, the synthesis 
of petroleum, drilling muds, petroleum 
exploration, corrosion and other petro- 
leum divisions. 

Some of the findings on the uses of 
bacteria in the petroleum industry re 
ported by the author are: 


In manufacturing microorgan 
isms can be used to supplement and 


broaden the present scope of opera 


| tions. Example: by bubbling gases 


through a column of bacteria, it is 
possible to produce a fair food prod 


| uct. Still other applications are just 


over the horizon. 


In exploration— microorganisms 
can be used to find hydrocarbon gases. 
Since these gases can mean an oil 
reservoir, finding them with “trained” 
organisms could prove highly praec- 


In drilling — bacteria in muds may 
multiply so rapidly at high under- 


| ground temperatures that the fluid 


mud can become solid, freezing the 
well completely. Through study of 
these bacteria, it may be possible to 
develop a bactericide which would kill 
off the offending organisms 


In secondary recovery use of 
antibacterial agents in the injection 
waters promotes greater production. 

These are merely a beginning. Be 
cause so little research has been done 
and or reported, no one can or will 
say how far petroleum microbiology 
can go 

Not a great many answers to petro 
leum problems are contained in Dr. 
Beerstecher’s book. What the author 
has done is to offer a look at a new 
approach to solving those problems 
and to speculate on the potential fab 
ulous tomorrows in petroleum’s future. 

In their own unconcerned way, bac- 
teria will continue to run about caus 
ing chemical reactions. But from now 
on. Dr. Beerstecher maintains. there is 
a strong likelihood that the petroleum 
industry is going to be watching them 


and learning 
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n-Proof 


’ 
sio 
I ‘x plosion-Proo} - 


Fully I ‘xtended or 


Intermediate Positions ‘a 


2 * woo ore 

UNYL 50 (left 

Only ONE Unit .. . Two Moving Parts un s0 T-.. 
unions. Extra long 


union (UNYL 50) is used 
where conduit will not 


completely new and different . . . afford an ease and flex. Standard union 
‘ UNY 50) sed where 
simplicity of installation never before known with this conduit “gives”’ to per. 
ipe *xplosion- proc ment! mit engaging one set 
type of explosion-proof equipment mn ongaaing on — 


~~ * « oe ss ‘ types eliminate double 
Expansion adjustment is built-in! The ¢wo moving } conventional type in- 


parts telescope or expand to accommodate usual thread stallations and save 
lengths. Only two tightening operations each made 
separately! Smaller external diameters for convenient 
use in restricted quarters! Precision construction for 
absolute ¢ xplosion pr wot protection no need to worry 
about failure to draw surfaces together . . . the union 
remains completely explosion-proof at all times, regard- 
less of its retracted or extended position! Special design 
guarantees positive ground at all times! 





EXTRA LONG STANDARD 

Get acquainted with the extra quality and utility built UNYL Union showing up to UNY Union showing up to 21/32° 
) on . ) $ J : 1-11/32” expansion serves expansion for installation 

into APPLETON Explosion-I roof Expansion Unions. the purpose of two conventional wherever conventional types were 


Write for complete details. type emens previously used 


Sold Exclusively Through Selected Wholesalers 


APPLETON ELECTRIC COMPANY 


1732 Wellington Avenue «+ Chicago 13, Illinois 
Also Manufacturers of: 


Extension 
Explosion Proof Yi“ ) Reelites —_— 
vistares aa. e si ? Industrial JD 
- bed Lights 


Malieable tron 
Uniiet Fittings Liquid Tight Connectors \ 2 


Outlet Boses 


Rel y on APPLETON... The Standard for Better Wirin 2 end Covers 
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Super lo ugh - 


pan [ist 900 


Small Forged Steel Gate Valve 


Super means ‘“‘way beyond the ordinary”’ and that’s just 


what this rugged gate valve is . . . it’s tough enough to lick 


TO 
a 


any gate valve problem in its range . . . dependable 

enough to keep maintenance costs down under the most 

severe conditions. That's why List 960 is specified 

for more different applications than any 

other valve of its kind. 

—~ Chapman List 960 is tough because . . . wedge faces are 
hardened to 800 Brinell, so they won't seize or gall 

. seat rings are hardened stainless steel, so 

closure is always tight and operation is always smooth, 
without excessive wear . . . stem-and-gate connection 
is extra-husky to stand up under even unusual stresses. 
Specify Chapman List 960 for every use you have for 
small forged steel gate valves. In sizes from 4” to 2”. 
Rising stem with yoke (shown) or rising stem with 
inside screw. Bonnet joint is either metal to metal or 
gasketed, depending upon application. Pressure 

range is from 380 pounds at 1000°F to 2000 pounds 
at 100°F. For higher ratings, specify List 990. 

Write today for your copy of Catalog 10. 





The CHAPMAN Valve Manufacturing Co. 


INDIAN ORCHARD, MASSACHUSETTS 
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HAVE YOU 
CHECKED 
YOUR 
BOILER 
WATER 


FOR 
eliite 4 
AND 
EASY 
SAMPLE 
TAKING, 
use 

the 


SAMPLE 
COOLER #75 


shown above, with Sample Flow Control 
Valve and Hose Connection Nozzle. (A 
quadrant of the Cooler Shell has been cut 
away to show internal construction). 


Note these exclusive design features: 


@ HEAVY CAST BRONZE SHELL 
(Navy Comp “M”) 


@ CUPRO-NICKEL COOLING COIL 


@ HEAVY CAST BRONZE COIL SUPPORT 
CORE , 


@ STURDY BRASS UNION TYPE COIL NUTS 


@ BUILT TO ASME, USCG, ABS and LLOYDS 
SPECIFICATIONS 


Available for immediate shipment 
from stock—with or without Flow 
Control valve. Special designs built 
for Industrial and Chemical Process 
Applications. 
Write for Bulletin +110 
Full of valuable installation data 
and water flow rate curves. 
see our ceteleg on 
wus TRIAL 


CONSTRUCTION 
mie 


or write for copy 


DAVIS 
ENGINEERING 


Corporation 
1064 E. Grand Street, Elizabeth 4, N. J. 
30 Rockefeller Plaza, New York 20, N.Y. 
1954 


September PETROLEUM 


REEINI 


Who's Meeting 





WPRA at Casper . 


. Western Petroleum Refiners Asso- 
ciation vil ld a regional Technica 
ions Meeting at Casper 
\V ptember 23-24 
! eresting techmeal 
ith subjects sug 
Rocky Mor 
resented at thre 
ind include 
tudies,” co-authors 
nd R. bk. We 
Mmipany, Baton | 
om Rocky M ! 
yy K. FE. Standtield 
| xperiment 


‘Electric Mercapt 
: Hydrogen § 


Statio 


indi Oliver ! 
Compan Summit, | 
lire Insurance 


Rating,” | 
Me lelland, reside 
wre Fulsa Region, Oil Insuran 
lation, Tulsa 
Industrial Relations Session w 
vlucted Thursday, 
Mathew 


trial Relations division, 


Septem 

superintendent, In 
Standard Ol 
Casper 
chairman Featured on the industrial 
a paper, “How 
Benefited from | mipl ve 
presented by Curt 
H lton, director t mdustrial relations 
ethyl Corporation, New York. Propes 


techniques tor conducting a survey and 


mpanv (Indiana) serving as 


} 
relations prowram ill bye 
(One Company 


(Opinion Survey, 


utili izing the results will be 


Holton 


methods tor 


discussed by 


ASME at Los Angeles... 


. The Ninth Annual Petroleum Me- 
chanical Engineering Conference A 
vet underway September 26 thr » 29 
in los Angeles Papers to be presented 
at the refining session include the fol 
lowme 


@ “Mechanical Features of the 
performing Process,” Clyae eet 
Union Oil Company of California 


@ “Mechanical Advancements in the 
Alkylation Process,” Robert Stiles 
The M W K elloge ( 


es kconomics of 
I xchangers,” I 1) 
ern Supply ¢ 


ompany 
Design t Heat 
Andersot We 
ompany 

Problems and Applica 
Speed lurbines, H 
Kihiott Compatr 


@ “Design 
ft Higl 
Steen-Jolinson, 
@ “kield rdimating (irwanizat 
ving Efficiency of Vet 


Maintenance | 


Standard © 


! He i\ 
’ | 1 


iGHt 


WHERE IT 
COUNTS! 


IRVING 
“GRIDSTEEL” 


CONTOUR 
» RETAINER MESH 


Used with 
Castable Ganister Linings 
in Refractionating Units 
in Petroleum 
& Chemical Industries 


Gat for 


* Thermal Cracking Units 

* Cyclones 

* Fluid Catalytic Regenerators 
* Fluid Catalytic Reactors 

%* Hydroformers & Reactors 

* Flue-Gas Stacks & Ducts 

* Catalyst-Carrying Pipe Lines 


REDUCE 


EXPENSIVE 
SHUTDOWNS 


by using 
Irving “GRIDSTEEL” 


the quality contour retainer mesh. 


IRVING SUBWAY 
GRATING CO., INC. 


ESTABLISHED 1902 


OFFICES and PLANTS ot 
5090 27th St., Long Island City 1, W. Y. 
1890 10th St., Oakland 20, California 
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‘eld 
on the Pipe Lines 


sn the Plants 
r 


Its MANZEL 


FOR FORCE FE 


ED LUBRICATORS 


Pressure Application — 


Exact Amounts — Accurately Timed 


AND FOR CHE 


Single or Multiple Feed 


[ag 


On pumps and compressors ...on 
engines and other machinery 

dependable, automatic lubrication 
can best be had with Manzel Force 
Feed Lubricators. They lower labor 
costs... reduce oil consumption eee 
prevent costly breakdowns. When 
specially engineered installations 
are called for, Manzel has the know- 


how to do them. 


MICAL FEEDERS 


From a Few Drops to 60 gal./hr. 


In pipe limes, oil tank and bottom 


Feeders automatically introduce the 


treatment, Manzel Chemical 


various compounds in accurately 
measured quantities. You eliminate 
vuesswork, inaccuracy and neglect- 
fulness. Here again, if unusual in- 
stallations are called for, the Manzel 
organization will engineer them. 


For information write: 


DIVISION OF FRONTIER INDUSTRIES. 


race N 


INC. 


205 BARC OCK eer eur 
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Who's Meeting ... 


ijlaard, Cornell University 

@ “Space Supports—The Circular 
Pedestal,” N. A. Weil, The M. W 
Kellogg Company 

@ “A look Ahead in Pressure Ves 
sel Design,” | W lacobson, G 


Research and Development Company 


NPA at Atlantic City . . . 


The National Petroleum Associa- 
tion’s annual meeting September | 
ugh 17, Atlantic City, will include 
speeches by some of the nation’s out 
standing leaders: Dr. Charles F. Ket 
tering, General Motors Corporation 
Chester Fk. Smith, Standard Oil Con 
pat (New Jersey), Sinclair Weeks 
Secretary of Commerce, and Lieutenant 
Thompson 
lexas The 
meeting will 
most hotl 


(seneral k.rnest © Railroad 


rithnission ot technical 
ot the hear a 
t" 1 me of the 
subiects in lubricating oil mam 
marketing multi-viscosit 
Is. Do they save was 
hey reduce deposits 1) they 
n eninge Creneral Motors 
(duaker State and Qo 
Dp WW waive 


epresentative 


API at New York ... 


... The American Petroleum Institute's 
ommittee on evaporation loss will meet 
October 15 in New York, according t 
1. Ho MeClintock of Esso Standard hl 
(Compan lhis committee ts 

find ways and means 
reducing losses ot evap 
| petroleum products 

Prior t the meetings t the 
mittee, the tour principal sul 


| 
ill convene 1 separate sessions 


Committees 
These 
subcommittees and their chairmen are 
is tollows Met! Is ot lesting, H Ml 
Hart, Standard Oil Compan Inchana) 
W hiiting Ind.; “Correlations,” A. B 
(,eneral Petroleum Company 
lorrance Calit “Field Test Progran 
Developme its H ( x 

(il Company, New York, 

vram and Publications.” | 

(hl Comps 


Stevens 


Socony-\ acuum 


\ h 


AIChE at Galveston .. . 


._.. The American Institute of Chemi- 
cal Engineers, South Texas Section, 
hold ats) torthe rit annual meeting 


October > at Gralveston lexas 


Divided imto four parts, the one-da 
meeting will have a General Session, a 
Engine Deposits, a 
Frends in the Gulf Coast 


trv, and a Student 


Symposium 
Symposium oo 
Chemical Ind 
Session 

Trap rtant papers to bye pre sented w 
lescribe methods of statistical control 
economics of ammonia tmanutacture 


selection of plant sites, problems re 


lated to engine deposits, and the genera 
ical outlook tor the Gult 
popular | 
student sion contains papers outln 


request the specia 


ing current labor laws, economics, and 
interest t the 


msurance pProgratis ! 


nme enwineet 
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Above unretouched photograph shows the 
“outs” of the original 2” style 50 single ball 
race CHIKSAN Swivel Joint after 20 years of 
rigorous service in the California oil fields. 
Note the good condition of the wearing sur- 
faces. This joint has been improved through 
the years to the present modern double ball 
race joint, 


IS NO “JOHNNY 
The CHIKSAN Ball Bear COME LATELY” TO 


above is an unretouched =a = = IND US TR y 
— ees 


photograph of a veteran 
of 20 years service on an 
oil well cementing hose. 


@ Over a quarter of a century of “know-how” in 
design, manufacture, and successful applica- 
tion of swivel joints. 


@ Originator and largest exclusive manufacturer 
of ball-bearing swivel joints, 


@ The widest range of styles, sizes and pressures 
available for every major industry. 


@ Packing designs available for each specific 
Modern tvpes of TKN swiscrioms. service, assure constant torque at any given 


pressure. 

@ World-wide recognition for highest quality 
and lowest maintenance costs. 

@ Complete nation-wide coverage by qualified 
field service engineers. 

@ If you require unlimited flexibility with un- 
limited life—be sure you specify and buy 
CHIKSAN Ball Bearing Swivel Joints. 


7, Sf Fi CHIKSAN Bol! 
Ji 2 Bearing Swivel Joints ore 

he Flow of Enterprise Relies on ng Swivel Joints ore 
Modern Industry with full 


360° rotation in 1, 2, and 3 

planes. Over 1,000 

different types, styles, 

ond sizes hove been 

Supply and Service of CHIKSAN developed for pressures 
Ball Bearing Swivel Joints is and services from 28 


always as near as your telephone vacuum te 15,000 psi 
Write CHIKSAN for £al]-Bearing Swivel Joints and for temperature 


Specific Catalog Information pnp getny Loy Ls 
Dept. 9-PR THE NEW TOOL OF MODERN INDUSTRY packing moterials for 


each specific service. 


CHIKSAN COMPANY © BREA, CALIFORNIA © Chicago 3, Illinois © Newark 2, New Jersey 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas « Subsidiaries: Chiksan Export Co., Brea, Calif., Newark 2, N.J. « Chiksan of Canada Ltd., Edmonton, Alta. 
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KERRIGAN 


Weldforged 


STEEL GRATING 
& STAIR TREADS 





Custom-Made for YOUR Job! 


Electronically Weldforged and Bonderized for greater safety, 


strength and longer life, Kerrigan grating is custom fabricated 
to your exact requirements. Our large drafting staff is at your 
service to prepare drawings subject to your approval . . . and 
the finished grating comes to you well marked and identified 


for low cost installation. 


Bearing bars, and cross bars al- 
ternating right and left for the 
utmost in safety, are weldforged 
into one-piece, inseparable units. 
Write for your FREE copy of il- 
lustrated booklet as shown. It 
contains com plete engineering 
data and shows how Kerrigan's 
never-fail weld stands up under 
the severest kind of punishment. 


Write for FREE 
desk-size grating sample 


KERRIGAN IRON WORKS, Inc. 


Generel! Sales Office = 274 Madison Ave. New York City 
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Who's Meeting 


In the Future .. . 


Other meetings on the oil man’s calendor 
are shown below 


CALENDAR OF MEETINGS 


SEPT 
8-10 
8-10 

12-16 


12-17 
13-24 


ETROLE 


Otl Industry Information Committee, 
Conrad Hilton Hotel, Chicago. 

American Society of Mechanical 
Engineers (Fall Meeting), 
Schroeder Hotel, Milwaukee, Wis. 

American Institute of Chemical 
Engineers, Hotel Colorado, 
Glenwood Springs, Colo. 

American Chemical Society, 

New York 

First International Instrument 
Congress and Exp »sition, Com- 
mercial Museum and Convention 
Hall, Philadelphia 

National Petroleum Association (52nd 
Annual Meeting), Traymore 
Hotel, Atlantic City, N.J. 

American Petroleum Institute Lubri- 
cation Committee, Traymore 
Hotel, Atlantic City, N.J. 

Natural Gasoline Association of 
America (Regional Meeting). 
Skirvin Hotel, Oklahoma City, 
Okla. 

Western Petroleum Refiners Associa- 
tion (Regional Meeting), Henning 
Hotel, Casper. Wyo. 

Symposium on Methods for Testing 

iquefied Petroleum Gases, 
Statler Hotel, St. Louis, Mo. 

American Institute of Electrical 
Engineers (Joint Meeting with 
Tulsa Engineers Club), Mayo 
Hotel, Tulsa. 

American Soctety of Mechanical 
Engineers etroleum Division), 
Statler Hotel, Los Angeles 


ASTM Committee D-2 on Petroleum 
Products and Lubricants, Sheraton 
Park Hotel, Washington, D.C. 

California Natural Gasoline Associa- 
tion (29th Annual Fall Meeting), 
Ambassador Hotel, Los Angeles. 

Eighth National Chemical Expos- 
ition, Chicago Coliseum, Chicago 

National Association of Corrosion 
Engineers (South Central Regional 
Meeting), Dallas, Texas. 

American Institute of Mining and 
Metallurgical Engineers (Fall 
eootins. Petroleum Division), 
Plaza Hotel, San Antonio, Texas 

National Safety Counct!, Chicago. 

Western Petroleum Refiners Associa- 
tion (Regional Meeting), Garrett 
Hotel, El Dorado, Ark 

National Lubricating Grease Institute 
Annual Meeting). Mark Hopkins 
Hotel, San Francisco, Calif. 

American Institute of Electrical 
Engineers (Fall General Meeting), 
Chicago. 

Natural Gasoline Association of 
America (Southern Regional 
Meeting), Blackstone Hotel, 
Tyler, Texas. 


The Society of Rheology Annual 
Meeting), National Bureau of 
Standards and Sheraton Park 
Hotel, Washington, D.C 

Society of Automotive Engineers 

National Fuels and Lubricants 
Meeting), Maye Hotel, Tulsa, 
Okla. 

American Petroleum Institute (34th 
Annual Meeting), Conrad Hilton 
Hotel and Palmer House, Chicago. 

American Standards Association 

Annual Meeting), Roosevelt 
Hotel, New York. 

American Society of Mechanical 
Engineers, Statler Hotel, 

New York 


National Exposition of Power and 
Mechanical Engineering, Commer- 
cial Museum, Philadelphia 

Natural Gasoline Association of 
America (Panhandle- Plains 
Regional Meeting , Herring Hotel, 
Amarillo, Texas. 

Oil Industry Information Committee, 
Waldorf-Astoria, New York 

American Institute of Chemical 
Engineers (Annual Meeting), 
Statler Hotel, New York. 
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a7) | EFCO wear rransrer EQUIPMENT 


HEAT EXCHANGERS 
@ EFCO engineers can supply you with any type of 


heat transfer equipment to meet your specifications. 
Reboilers, condensers, atmospheric sections, 

jacket water coolers, steam generators and heat exchangers, 
made by EFCO specialists, are sturdily 

constructed to give long trouble-free service. 

Ask an EFCO engineer. He will be glad to help you 

with your heat transfer problems. 


ENGINEERS & Fasricators, INC. 
P. O. Box 7395 Houston 8, Texas 


ATMOSPHERIC SECTIONS 
(Horizontal and Vertical) 











Ne WATER COOLERS 
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THE NEW CARBON STEEL TEE 


All NIBCO Welding Tees meet 
A.S.A. Specification B16.9-1940 


Controlled cold-flow of metal makes the NIBCO Tee the strongest 
point in the pipe line. Walls are reinforced with extra metal thick- 
ness where extra strength is needed. NIBCO’s exclusive forming 
operation creates a denser grain structure that makes the tee 
stronger and more resistant to corrosion. Look for the distinctive 
“Brawny”’ shape, the smooth unrestricted passages and the beau- 
tiful cold-formed finish. They're your clues to superior performance 
in NIBCO “Brawny’’ Carbon Steel Welding Tees. You can get 
them through your regular source of supply. 


NORTHERN INDIANA BRASS COMPANY, 970 Pium 5t., Elkhart, Indiana 
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Dryer than the desert—extremel 


porous 


that counts 


the multitudinous particles of 


Florex Fullers Earth possess an adsorptive angen unequalled by any other 


known natural material. Consisting of crysta 


s of colloidal size and fibrous 


shape, Florex assures maximum effectiveness. Florex is so economical that 
30 acres of adsorptive surface costs less than a penny. 
Florex is particularly superior in the adsorptive ae decolorization, 


clarification and neutralization of mineral, vegetable, anc 


animal oils, fats 


and waxes and for processes involving the use of highly active clay for 
sweetening light distillates, dehydrations, desulfurization, and polymerization. 
Available in all standard particle sizes, special Florex meshes may also 


be ordered. 


Floridin maintains a modern laboratory with em! specialized equipment 


for the proper evaluation of your adsorption pro 


lems. Technical data, 


samples, quotations, and the services of staff technicians are available upon 


request. 


FLORIDIN COMPANY 


220 Liberty Street, 


Dept. E 


For more data on advertised products, use Readers’ Service Cords, last page 
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What it takes 
to make a 
3000 Degree 
Refractory 
Concrete 


Because of the widespread interest in 


the use of refractory castables, mans 


furnace operators have asked us for 
the story behind the performance of 
B&W ’'s unique refractory concrete, 
Kaocast. 


Here are the answers to some of the 


most frequently asked questions: 


QO. When you refer to Kaocast as a 
castable, do 
melting point is 


00 degree refractor 
ou mean that its 
(i) }> 

A. No, this means that its service use 

limit is 3000° F; 


200 degrees higher 


its melting point 1s 


Q. Just what does it take to make a 
(0 degree refractory castable like 


BEW Kaocast? 


A. Let’s first define a few terms. Re- 
fractory castables are made with granu 
lar materials which are volume stable 
at high temperatures and which can 
undergo repeated heating and cooling 
evcles without disintegration. ‘These 
matcrials, known as refractory calcimes 
or grogs, are blended with suitabl 
hydraulic binders. The initial strength 
devel 
that of 


through 


of a refractory castable is thu 
oped in the same manner as 
ordimarvy concrete—that is, 


action between water 


the chemical 
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and the binder. A strong ceramic bond 
is formed when the refractory castable 
is subjected to temperatures above the 
vitrification point. 


Q. Then you have a grog, a binder 
and a method of putting them to- 
gether. Which is most important? 


A. You can't sav that any one is most 
important. It's a combmation of all 
three. Let’s take them one at a time 


Our grog consists primarily of the 


proper blend of kaolin and other 
ilumina-silica) materials This ratio 
cnables us to achieve a grog with 


minimum expansion and shrinkage, a 
high fusion point, and greater stability 
under load, af varying tempcratures 


Q. And now, what about the binder? 


A. There are a number of factors 1 
ponsible for the success of the Kao 
One is the 
Penta-aluminate 3 lime 


cast binder compound 
Tricalcium 

to 5 alumina). ‘This formula produce 
the most refractory compound (high 
est melting point) that can be made 
Another 1s 
that by using the purest commercially 


ind alumina, the Kao 


from lime and alumina 


available lim 
cast binder is substantially free of iron 
Such traces of these that 


are present combine during the pre 
Advertisement 


and silica 
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firing of the binder to produce stable 
compounds, 


Q. Just how important is the manu 
facturing or “blending” of the grog 
and the binder? 

A. If one factor could be singled out 


as “most important” it would be 


quality control 


Direct control over the fineness of 
materials, prefiring temperatures, and 
other phases of manufacture 1s pos 
sible at B&W both the grog 
ind the binder are made and blended 


at B&NWW’s Augusta Work 
B&W’'s direct control and supervision 


he Cause 


under 


Q. These factors you've discussed 
must add up te some specific advan 


tazes of Kaocast. What are they? 
A. B&W Kaocast has all the 


installation which are 


advan 
tages of casy 
responsible for the widespread interest 
these ex 
3000 


in refractory concretes, plu 
clusive features: It is the onl 
degree refractory conercte with high 
resistance to spalling and low volume 


change throughout its operating range 


THE BABCOCK & 
Refractories Division 
General Offices 
161 East 42nd St... New York 17, N. Y. 
W orks: Augusta, Ga. 


WILCOX CO, 
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TRAYS 


Simple and adaptable in design, GLITSCH * lightweight 


trays can be designed for any process requirement with respect to tray 


Truss-Type”™ 


size, process layout, type of flow, type and shape of downcomer, weirs, 
wells, and size and shape bubble caps as well as suitable corrosion 


resistant materials 


GLITSCH BUBBLE CAPS 


Dies for 287 different cap and riser assemblies are now available 
The cap styles can be varied further by a wide range of slots. Holddown 


styles simplify clean-outs, reduce “off-stream”™ time to a minimum 


Ritz W. GLTSCH & SONS, INC 


Gees tsch 


DALLAS 2, TEXAS 
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in the measurement of percentage hydrogen 


in liquid hydrocarbons 
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BETA RAY "/c METER 


Here is a practical, efficient precision instrument 
designed for use in research as well as in product 
control and routine analysis. It provides a fast, 
accurate means of measuring the percentage of 
hydrogen, or the hydrogen-carbon ratio, in liquid 
hydrocarbons. 





* Makes complete determination in 5 minutes 
Accurate to within 0.02 weight percent hydrogen 
Handles hydrocarbons ranging from normal pentane to 1.6-dimethyl- 
naphthalene with no change in precision over the full range 
Calibration is independent of pressure changes in ionization chambers 
since they share a common supply of gas 


Temperature changes do not affect measurement since both specific 
gravity and beta absorption measurements are made automatically 
at same temperature 


Twin beam instrument using single beta ray source is independent 
of source variations 


* Adequate shielding makes instrument safe from radiation hazards 


* Null-point balance is independent of electrometer variations 


The New Cenco Beta Ray H/C Meter fills a long 
felt need in numerous petroleum processing operations 

. where the hydrogen-carbon ratio is altered .. . 
where the percentage of hydrogen is an index to the 
performance of end products such as jet fuels, fuel 
oils, gasolines, etc. Our Bulletin No. 115 contains full 
details about this precision instrument. Write for 
your copy today. 


; 





as ee 
N (bial Gage Reading) inches 


Fig @ Typical Colibration Curve 


Exclusive manufacturing and sales rights for the Cenco Beta Ray H/C Meter have been assigned to Central Scientific 
Company by Standard Oil Company (Indiana). 





ceneo CENTRAL SCIENTIFIC COMPANY 
te eo MAIN OFFICE — PLANT — CENCO INTERNATIONAL CIA. 
——_—— — 1700 IRVING PARK ROAD « CHICAGO 13, ILLINOIS 


The most complete line of 
scientific instruments and lab- BRANCHES AND OFFICES — CHICAGO NEWARK BOSTON 
WASHINGTON DETROIT SAN FRANCISCO SANTA CLARA LOS ANGELES 


oratory supplies in the world 
CENTRAL SCIENTIFIC CO. OF CANADA, LTD. (and Hendry Division) 
TORONTO MONTREAL VANCOUVER OTTAWA 


REFINERY SUPPLY COMPANY — TULSA HOUSTON 
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What 
POLICYHOLDERS 
Say 


This is one of many testimonial 
letters received from policy- 
holders of the Texcs Employers 
Insurance Association. These 
letters tell what policyholders 
think of the Service and Savings 


received from the Association. 


Ask the Texas Employers 
representative nearest you to 
show you more of these letters, 
as proof of what Texas’ largest 
writer of Workmen's Compen- 


sation Insurance can do for you. 


‘ 


2'@ TH 1p 


\ ANNIVERSARY JY, 


WE QUOTE FROM A POLICYHOLDER’S LETTER 


“We have today received your dividend check for 
$20,813.23. This check plus our guaranteed cost dis- 
count which we have already deducted represents a 
total savings of 65.69% of our workmen's compensa- 
tion insurance premiums for the past year. 


“Our losses for the year amounted to only 4.31% of 
our premiums. This is by far the best year we have 
ever had from the standpoint of the number and cost 
of accidents sustained. You will recall that we installed 
a comprehensive safety program at the time you 
wrote this policy and our employees have diligently 
maintained this program in effect. Our drilling rigs 
and our plant are regularly holding safety meetings 
and we attribute much of our success to these meet- 
ings. We feel that the savings in payroll cost and 
increased efficiency more than offset the time spent 
on the safety program. 


“We heartily recommend a safety program to any 
contractor in the oil industry.’ 


Largest Writer of WORKMEN'S COMPENSATION INSURANCE ia ‘/exas / 
HOMER R. MITCHELL, Chairman of the Poard A.F. ALLEN, Presedend TEXAS EMPLOYERS 
INSURANCE ASSOCIATION 


Service Offices: ABILENE @ AMARILLO @ AUSTIN @ BEAUMONT «© CORPUS CHRIST! @ DALLAS @ EL PASO 


FORT WORTH © FREEPORT ©@ GALVESTON @ HARLINGEN @ HOUSTON e@ (UBBOCK e@ MIDLAND HOME OFFICE - DALLAS TEXAS 
‘ 


ODESSA @ PORT ARTHUR @ SAN ANGELO @ SAN ANTONIO @ SHERMAN @ TYLER @ WACO @ WICHITA FALLS 
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WELDING 
FITTINGS 


ASA 
FORGED 
FLANGES 

tS E 


FORGED 
SCREWED OR 
SOCKET WELDING 


TO MARK PROGRESS U FITTINGS 


To Meet All Your Fittings Needs | et 
With an Unsurpassed Range 
of Sizes and Materials 





TEMA. 
|| HUB & RING 
FLANGES 


f weisine 


LARGE 
DIAMETER 
FLANGES 
AND RINGS 





nae" 


Complete Sovniee . | 





Yq INCH 
THROUGH 
42 INCHES 


Yo INCH 
THROUGH 
24 INCHES 


Yq INCH 
THROUGH 
4 INCHES 


6 INCHES 
THROUGH 
46 INCHES 


Yq INCH 
THROUGH 
24 INCHES 


UP THROUGH 
20 FEET 0.0. 


To Meet Your Entire Fittings 
Needs with a Line Complete 


In All 6 Major Types 


For dependable service that results from an ideal 
combination of broad line and ample stock... 
specify and buy LADISH.... the Controlled Quality 
line that offers a complete range of sizes, types, 
weights, pressure ratings and materials needed for 
virtually any piping installation. Your local Ladish 
distributor’s ample stock is backed by complete fac- 
tory inventories to keep your piping jobs on schedule. 
So, for complete service in fittings... specify and 


buy LADISH. 


For your new 304-page Ladish Fittings Catalog, No. 55 


contact your Authorized Ladish Distributor, 
your local Ladish District Office, or write 


to Ladish Co., Dept. PLI, Cudahy, Wis. 





7 4 4 
THE COMPLETE Li ontillid Yualily FITTINGS LINE 
PRODUCED TO ONE STANDARD OF UNSURPASSED QUALITY 


CUDAHY, WISCONSIN 


MILWAUKEE SUBURES 
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Cities Service 
aims its big guns... 


. 





Acres of casing are mobilized in readiness at a well site. Last year 
an average of 1% producing wells were drilled every day by 


CITIES @ SERVICE 


A Growth Company 


| reonpuM REEINEK | i 33. N\ Y 
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shovels, products of the Construction 
Machinery division of Clark Equipment 
Company 


Company Changes 


A. L. Woods has been appointed as 
sistant to the vice president of metal 
sales and procurement of Calumet & 
Hecla, Inc. His new assignment is in 
addition to his responsibilities as dire: 
tor of purchases of the firm’s Wolver 
ine Tube division George E. 
Kemper, until recently manager of the 
LLG division of A, O. Smith Corpora- 
tion, has been appointed general man 
ager of the corporation’s Welding Prod 
ucts division, and will transter from 
Houston to Milwaukee W. D. Mor- 
rison, for the last two years assistant 
manager of the Product Development 
department of the Chemical division 
has been named assistant to the dires 
Ce ot the Development department of 

: , elanese Corporation of America 

Reynolds Ups Ore-Processing Capacity— R. B. (Bob) Grant, formerly regional 
Across the Bay from Corpus Christi, Texas, Reynolds Metals Company has built and started industrial manager for the Pacific re 
operating two new industrial plants. One, the San Patricio reduction plant, in the background, ion, las been named Los Angeles 
produces metallic aluminum a half-mile inshore; the other, the La Qunita Alumina plant, in the branch manager for Minneapolis- 

foreground, extends to the water's edge. The entire site covers 1700 acres. The Texas Gulf Coast —3 Regulator Company. 
offers the operation a ready supply of natural gas, 60 Mmcf of which the plants will consume J. Louis Irwin, formerly manager ot 
each day, and is close to rich Caribbean bauxite deposits labor relations, has been promoted to 
director of the Industrial Relations di 


, , vision of Lukens Steel Company, suc 
arge of the division's sales, will han Clark Adds 19 Dealers ceeding William ¢ Robinson, who is 


] Spec ] o s oO re 
Ile pecial project n management Nineteen new dealers have been ap resigning because of a health condition 


lanning, market research and other pointed to sell and service the Michigan Thomas J. Ryan, formerly assistant 
porate matters line of excavator cranes and_ tractor manager of labor relations, takes Irwin's 





WIRE-MESH PRODUCTS 


for all filtering and straining applications. 
All meshes, all weaves, all alloys. 
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EXPLOSION-PROOF 


PLUGS & RECEPTACLES 


The Safe Way to Make Electrical Connection of 
Portable Equipment. 
NON-SPARKING. 


Even when improperly sealed. Safety Time Delay 


LIGHTWEIGHT. 
. ° . ° . Aiumalloy Construction. Rust and corrosion proof. Complete 
Send Specifications for an estimate. voriety of sizes and styles. “ 
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CENTERLESS GRINDING | 


“Tames Out 


Smoothest of THREADS 
on KILBOURN-Processed 


ALLOY STEEL BOLT STUDS 


AT NO ADDITIONAL COST 


® Made from heat-treated bars — (A.S.T.M. 
A193 Grade B-7) 

© Centerless-ground for smooth finish — not 
obtainable with most other production 
methods. 

® Far less tendency to seize during assembly 
or disassembly. 

© Preferred by refineries, chemical plants, 
power plants, pipeline installations. 


Write for Bulletin 


uginecring 


mpany, Inc. 


5102 N. 35th St., Milwaukee 9, Wis. 


STUDS~ THREADED BARS+STILL SCREWS+STAINLESS STUDS AND NUTS 


Lewis 


Company — 


BOX 3096 e TULSA OKLAHOMA 


For more « 


jata on advertised products, use Readers’ Service Cards, last page 


Alexander E. Walker, 
hairman and director i Na 
ronal Supp! Compan as beet 
elected a director of Blaw-Knox Com- 
pany v. H. Boden and D. B. Mul- 
lin have been appoints d assistant sales 
managers f the Industrial Chemicals 
Sales department of Carbide and Car- 
bon  Chemieats Company, a division 
Union Carbide and arbon Chemicals 
Company, Boden will continue to super 
vise the perations of the EKastern divi 
ion from his Philadelphia offices, while 
Mullin will be responsible for all the 
staff operations of the Industrial Chem 
icals Sales department 
John H. Pettit, of Gardenvale, (Que 
bec has been appomted sales agent in 
eastern Canada tor the Allov Tube divi 
ion of The Carpenter Steel Company, 
Union, N. J F. D. Krusemark, i 
merly assigned to the Denver district 
office, has become resident engineer 
with headquarters at Dallas, Texas, of 
Bailey Meter Company, Cleveland 
Edward C. Vorlander, who has been 
with Minneapolis-Honeywell Regulator 
Company 22 years, has been appoimted 
managing director of Honeywell- 
Brown, Ltd., Hritish subsidiary of the 
company. He will be headquartered in 
London. \ | MacLachlan contimues 
as Gerects wand general manager of the 
a firm 
y*~ May, formerly with Allied 
Cheton & Dye Corporation, has be 
come plant manager at National Foam 
System, Inc., of West Chester, Pa 
Jenn Lawrence, formerly vice president 
#t manufacturing and engineering, has 
lle clected executive vice president ot 
Joy Manufacturing Company, litts 
burgl Bernard F. Shema, tormerly 
a member ot the research and teach 
staff at the Institut ! oe 
istt Appleton, Wis., has 
of W. H. & L. D. Betz 
Nologist 


Harper Becomes President In 
Franklin Supply Elections 


New officers recently elected to serve 
for the tortheomiuns ar at Frankln 
Supply Company are ; ollows: Jene 
Harper, president; Roy Wood, I 
Strouse, and Lawrence Harper, vice 
presidents; Nibert | Mitchell, treasurer 
and William P. Quan, secretary 

At the annual board meeting at whicl 
officers were elected, decision was mace 


to establish two new oil field suppl 
s, one at Fort Morgan Colo., the 
other it Newcastle Wyo Lhe board 
also approved the appoimtment of Wil 
liam Kerim to the newly created post 
general store manavet Kerin’s former 
position as store manaver at Oklahon 
City has been filled by Jack Carroll 
Franklin Supply also announced that 
Franklin Pipe nd Supply, Ltd. its 
Canadian subsidiar . has pened a sale 
ithice at Calear \lta 


U. S. Steel Division Appoints 
Houston City Representative 
Harold ¢ N son, who has hel 
various sales and manaverial positions 
since jyoming the Oil Well Supply Diy 
ion of | nited States Steel ¢ rporati 
in 1946, has been appointed city repre 


sentative at Houston f the division 


uw REFINER 
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Cooper-Bessemer Promotes 
Gallogly to Chief Engineer 
lennis | (sallogl is been apt 
Product divis 
ssemer Corporation, 
M nt Vernon, Oh 
He replaces Robert 


recently ad 


:% assistant 
sales man 
the corpora 


Galloely had been 
service thanager o! 
the Mount Vernon 
plant 

Several versonnel] 
hanges to is d 
vision have been 
made by Gall ely 
These concern the 
Application 


kngineering and Manufacturing Liatsor 


Gallogly 


service, 


lepartments 

Samuel F. Lamb has become service 
manager succeeding Gallogly Richard 
I Kymer has become manager ot ap 
plication engineering, and Edward D 
Newell assistant manager ot application 
engineering. Ellsworth L. Lercl now 
manares t the Manufacturing 11ais 


lepartment, and John Konkler has suc 


ded l.erch as resident engineer at the 


Westinghouse Reassigns 
Osborne, Lynde to New Posts 
pe 


itham | Osborne, formerly exec 
tive vice president—defense products at 
Westinghouse Electric Corporation, has 
been appoimted executive vice president 
\t the same time he was elected to the 

npany's board of directors 

Leslie | president in 
harge of ft 


mion at South 


| Vl de, vice 
he Aviation Gas Turbine di 
P| iladelphia Pa.. vill 
succeed Osborne. Lynde’s successor will 
be named later 

Osborne joined Westinghouse im 1910, 

as appoimted executive vice president 

charge ot detens« products in 1951 
l VI le has beet 
1920, has served in the Boston oftice and 
the Washington, D. ¢ othee He as 
assigned responsibility for the Aviation 
Gas Turbine division in April, 1953 


vith the company since 


Hosmer Replaces Belin as 
Monsanto Division Plant Head 


Desn i ; Hy mer has hee names 
e Anniston li plant 


al Company 


livisiol 
tire Wallace 
replace \1 | 


! the 


Universal Atlas Names Graves 


Ra ‘ ives | neines 
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Jacketed Pipe, 

Pumps, Valves 

and Fittings... 
oy 


ay | 


Jacketed Meter, with set-back register, for 
measuring viscous liquids. 


HETHERINGTON 


717 KENTUCKY AVE. 


At left: Jacketed 3-Way Plug Cock. 


Below: Cutawey section of Jock- 
eted Cock, showing packing gland 
construction. 


for maintaining uniform tempera- 
tures (hot or cold) in process pipes 


Regardless of whether the material is be- 
ing heated or cooled in the processing, and 
what heating or cooling medium is being 
used, H & B jacketed fittings are available 
for all applications. Steam, hot water or 
hot oil may be used for heating, cold water 
or brine for cooling 

H & B can save you money on your 
jacketed pipe and fitting requirements be 
cause we buy all standard size pipe from 
the mill in carload lots, make our own 
special flanges in quantities, and are tooled 
up for making jacketed equipment at low 
est possible price. Write for Bulletin J-50. 


INDIANAPOLIS 7, IND. 





FOR LOWEST 


HEAD LOSS IN 
FLUID METERING 


The Gentle : 


FLOW TUBE 


*GEN-TILLY 


WHERE HEAD LOSS IS IMPORTANT... 
The Gentile Flow Tube can be designed to 
produce a measurable differential with the 
lowest permanent pressure loss of any head 


meter 


ACCURACY . Differential is produced 
from points of equal cross-sectional area 
Furnished with head capacity curves, and 
guaranteed for exceptional accuracy when 
used with any standard indicating, record 
ing or integrating meter 


REVERSIBILITY . . . When the flow is re 
versed, the differential is reversed. Permits 
metering reverse flow at lowes! possible 


equipment cost 


LOW INSTALLED COST... Average lengih 
is only 1% times the pipe diameter, and 
straight runs entering and follow j 
stalled near throttling valves or Y 15 ; 


ing are not required unless in 


regulators 


Write for Bulletin FT-101 of specific recommendations. 


FOSTER ENGINEERING COMPANY 


835 LEHIGH AVENUE 


AUTOMATIC VALVES ° 


For more data on advertised products 


SAFETY VALVES 


UNION, N. J, 


FLOW TUBES 


use Readers’ Service Cards, last page 








U.S. Steel Appoints Rohl as 
Chief Metallurgical Engineer 


| | KX Nas bee 


reat | 1 sit 


Climax Expands Detroit Lab 
In New Research Program 
\ quarter mill | 


Detroit labor 
need b Clin 
‘ part ti 


lyvbdenum 


Simon Rohl 


cal enwineet t Lmited State Stee 
Corporation, In this capacity he 
rdinate the metallurgical acti 
ill divisions of U.S. Steel 
Rohl was tormerly chiet metallurgica 
engineer, operation steel, and has beet 


Three Sales Representatives ucceeded in this post by R. W. Simor 


vhe has been ScTrVIng aS assistant clhiret 


neeet at Jefferson Chemical metallurgical engineer, operations—stee 


il Compan In ° 
following apport. AAFP Buys Appliance Plant 
ment . 8 f sabes representa The entire plant and equipment of Le 
tive Ty ree Kahl former! with Cooling \pphance ¢ orporation, Morri 
Mera Hill; (Claude Harvey, tormer!l son, Ill, manufacturers of ice refrigera 
witl Heyden Chemical Corporation tors, treezers, sott drink coolers and 
ind sf dward I ‘ ek, tormerly witl vending machine parts, have been pur 
Keiding Paper Products chased by American Air Filter Co 
Ldward Kirkett formerly witl The 152,000-square-foot) Morrison 
Mathieson Chemical, has jomed Jeffer plant will be operated by AAF'’s Het 


on’s Commercial Research division man Nelson division 


sf 


<= Ts 
——— 








HIGH UNIT AT LOW COST 
Piercing the mid-western sky YOUR 


with its giant steel members, 

this refinery unit was erected at y PLANT 
an economical cost. The sav- 
ings were effected in larye Work platforms 


measure by Dollinger's exacting i 

accuracy in the fabrication of 

the steel members and details. ZS 
Designed and erected by the ke ’ 

Fluor Corporation LTD, this ' 

refinery unit ts another example 

of Dollinger's ability to pro- 

duce fabricated structural steel 


accurately and dependably. 


BY soLLINGER 


For more than 50 years quality 











Partitions 


producers of structural steel 
and plate steel. 


AROUND 


ane JOHN DOLLINGER, JR., INC. —> 


. 
WORLD BEAUMONT, TEXAS wy i. pend 


General Electric Will Show 
New Water Pollution Film 


\ new rsion oft Clean Waters 
! allin attention te polluti 
vater resources, will be premiered by 
Creneral klectric Company at the annual 
ectimg # the kederation of Sewaxue 
nial Wastes Association 
tober 10 through 14 
the company’s More Power 
rica series, the 25-minute, tull 
und motion pireture ts cog red 
cate an awareness to the growimne 
t stream pollution and te aes X. "publi 
1 incdusts support) ter programs 
ed 1 meet the problem 


New Rockwell Testing Station 
Starts Up Near Pittsburgh 


The world’s largest meter and valve 
time station built expressly for test 
meters and valves under actual op 

erating conditions has been opened or 
the outskirts of Pittsburgh by Rockwell 
Manufacturing Company 

Mccupving about an acre of a four 
are plot owned by the ‘ tye the 
new station consists of two aluminum 
sheathed one-story buildings, a row 
petroleum storage tanks, a bulk stati 
loading rack and more than a half 
mile of above-ground piping 


Newburn Becomes President 
Of Air Reduction Canada 


S. H. Newburn has been appointed 
president of Air Reduction Canada, Ltd 
Since 1950 he had been regional manavet 


. | Para aaa ao 


GRIP-STRUT = "ener 
NON-SKID —RUGGED —LOW COST 


Safety Grip-Strut is a new basic material. All 
one piece, steel or aluminum, in various sizes 
and gauges. Sold like lumber, used like lum 
ber and stocked in your storeroom like 
lumber. Ideal for on-the-job fabricating. Not 
welded, riveted or expanded. It presents an 
open space, in a diamond shaped pattern, in 
excess of 75°% of the area for ready access of 
light and air and gives a positive NON-SKID 
footing in all directions. Ideal for stair treads, 
fire escapes, cable trays, work platforms, cat- 
walks, flooring and for original equipment 
safety treads. Your own mechanics can install 
it — it's inexpensive, yet permanent and safe 

Write today for new catalog showing 
loadings and methods of easy application in 
your plant. 

Distributors in all principal cities. 


GRIP-STRUT division 


THE GLOBE COMPANY 


Manufacturers since 1914 
4008 S. Princeton Ave. @ Chicago 9, Ill. 


For more data on advertised products, use Readers’ Service Cards, last page Pevrronrum REFINE] 











The above photomicrograph shows salt 
crystals in crude oil, magnified to seventy 
times actual size. When salts such as these 
yet into refinery equipment, the picture isn't 
so pretty. Salts in the crude charge invaria 


bly result in a substantial decrease in refin- 
ing efficiency. The only protection against 
them is effective desalting. You get it, with 


Photomicrograph by J]. G. Suthard 


PETRE<O 


ELECTRIC DESALTING 





The photomicrograph on the reverse of this page was made 
as a routine step in Petreco’s never-ending study of salts in 
crude oil and their effects on refining operations. When you 
consider the merits of a desalting process, it is well to give 
considerable thought to the calibre of the organization offer- 
ing the process. Petreco pioneered electric desalting and can 
back Petreco processing with the know-how resulting from 


nearly half a century of electric processing experience 


Petreco desalters guard 
your refinery, day and 
night, against shutdowns 
caused by salts, solids 
and BSandW in the crude 
charge. You can't get bet- 
ter protection, because 
you can't get better de- 


For prompt service, or complete information on Petreco processing, coll or write 
ARKANSAS NEW MEXICO Athens: Jock Keeble, Ph 3719 


£1 Dorado: C. 8. Lum, Artesia: $. M. Loughlin, Beaumont: 8. D. Williamson 
27 


Ph. 4-1828 
Ph. 3-5929 Ph. 11 Borger: Edward Richord, 


NEW YORK Ph. 3036-8 
CALIFORNIA o Ft. Worth: H. R. Jarvis, 
tong Beach: Office, Ph. 407-454 Buffalo: E. B. Miller, Ph. Wilson 4323 
Ojo; HW. Berg, Ph 8976 Ph. GRont £561, BAiley 6252 p, Arthur: C. F. Cline 
Santa Moria: H. C. Besemer Ph. 3-0598 2 
Ph. 5-2713 OHIO Pr. Arthur: | H. Deever 
lakewood: W. A. Dunn Ph. 3-7477 
INDIANA Ph. LAkewood 1-2032 Pt Arthur: Oliver Wagner 
Crown Point: O. O. Coulter, Jr PRospect 1-6432 Ph 2-8520 
Ph. 1207-M Toledo: Conrad Stulzenbach 
Ph. JOrdon 2305; CANADA 
KENTUCKY GArfield 4649 Winnipeg, Manitobo 
Lovisville: HL. Wilkerson, Toledo: F. D. Watson G. W. Jorrell, Ph. 40-3362 
Ph. AT 7428 Ph WaAlbridge 7470 
MEXICO 


MICHIGAN 

Bay City: 8. W. Becher 
Ph. 2.1076 

Detroit: D. L. Price 
Ph VErmont 8.3853 


NEW JERSEY 


OKLAHOMA 

Duncan: R. L. Green, 
Ph. 3087-M 

Ponca City: J. R. Long 
ROger 2-1848 


TEXAS 
Houston: Office, 


Mexico City: Mont Lend, 
Hotel Continental Reforma 


VENEZUELA 

Caracas: Mont Land, 
Hotel Avila 

Moracoibo, Zulia: 
W. F. Faulkner, 


Woodbury: G M. Badger 


Ph. 2-1691-W Apartado 593 


Ph. WOodcrest 7457 


1390 E. Burnett St., Long Beach 6, Calif. 


3202 So. Wayside Dr., Houston 1, Texas 








Completes 30 Years Service 
Completes 50 Years Service Suppliers. « 
Pred FH. Hebemann, one of the oldest Clark Equipment Starts Work 


. empl ves oft ] unkenheimmer { ompany, : 

Rochester Manufacturing Adds recently observed his fiftieth anniver’ On New Manufacturing Plant 
New Executive Vice President eg ar Bg ong Re Aen By lark Equipment Company has at 
pases: , ‘ ‘ : nounce the start i steel erection tor 
Allen H ttman has beet ected growtl . ae Come oe — its new manufacturing plant on a 100 
it an 1904 He has been : _ acre tract yf land n the outskirts of 
since 1945 Benton Harbor, Mich. The Austin Con 
pany, engineers and builders, has been 
Diamond Alkali Adds Rieger iwarded the contract tor design, engi 
neering and construction otf the new 
reorue Riewer as beer named to mit It will have 145,000 square teet 

lead and « rdinate market research ac i fl r space 

tivities of the tr vy tormed Commer At the same time the company an 
cial Development department i Dia nounced the establishment of a “Ross 
mond Alkali Company, Cleveland Carrier Division” for its Ross line 
Rieger was formerly with Hercules straddle carriers. A, H. Pierce, who has 
Powder Company where he Was assist had broad experience with the company, 
ant manager of the Sales Research divi has been selected as division manage! 
sion Roger Spencer will continue as chiet 


om GE AW AWB 


Ames Cguyomen Co Core. 


SCIENTIFIC LABORATORY EQUIPMENT & FURNITURE 


FMC Buys Chicago Pump; 
To Become Peerless Component WALL TABLES 
Pump Company has been 


7 ee Se CENTER TABLES 
Pump was acquired to 


‘FMC’s regular lines of LAB BENCHES 


lustrial and agricultural 


pecialized equip 


sal and building FUME H 0 1) DS 
a, Sone SINK UNITS 


nal component 
"s Peerless 
| scary tity STORAGE UNITS 
thie direct nanagemen Oo 
president of Chicago 


Seiten Selensl, vice peel AUXILIARY .UNITS 


eneral mal iwel 


H. S. Graver, Last Son of 
Graver Firm Founder, Dies A FORMULA FOR YOUR NEXT LABORATORY 


H. S. Graver, Sr., product manager , 
t Bull nk divisison of Graver METALAB equipment is superior — a/fact:that is universally recognized 
! \ugust 6 


ttack. He 


LAB ACCESSORIES A MODERN LABORATORY EQUIPPED BY METALAB 


Equally important is the integration and coordination of the respective 
units into a well-designed, functional and complete assembly. The end 


maiming SOT t the com 


and had just completed result must be the most and best for your laboratory budget dollars. The 
service. He was 64 most successful approach to this type of installation is to avail yourself 
: of METALAB’s Engineering and Planning Service at no obligation 
Banks Moreland Dies For o FREE copy of METALAB’S completely ile Aidehicte! Catalog 4B—write Tete leh 
Banke (; M « reland, V ice president on your company CUhllaalelele Mel aad i? aaieisl I a@elal) daltcial) coupor below 
nd director t (sravet lank & Mtg. 


Co., I ast Chicago, Ind., and manager of of ; > 

Graver’s Banks Moreland division in M 3 T IN LL A BB} Oe 77) 4 PteRT 2 O40 

Houston, died recently at his home in 

Houston. Though a native of Louisiana, 268 DUFFY AVE., HICKSVILLE, L. 1., NEW YORK 


Moreland spent most of his lifetime in . €¢ @ 2.8 678 8 ¢ 6 ees Be» 0° 6 <6 


Texas and was one of the best known 
men in the steel fabricating industry in METALAB EQUIPMENT CORP., 268 Duffy Ave., Hicksville, L. 1., N.Y. 
the Southwest Gentlemen: () Please send a copy of your new 180-page Catalog 48. 


(} Please send condensed Industrial Catalog $0-2 


Chicago Bridge Chairman Dies 


Merl | irees, 71 chairman of the 
board of | cago Bridge ¢ ron Com 
August 6 in Chicag Trees Address 

in estimator at contractor 

Bridge in 1910, and, in 


ade chairman f the board 


O—O—— 


Company — 


City 
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Central Scientific’s Long 
Studies Radioisotopes Use 


thahawer 


, , 
Ohak Ridge 


(ak 


! 
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ndary school 


nicago 


Walter | Long educatior 
of Central Scientif ( on 
ewe 


mpleted a 


has ce | 


rse im the use 
science teaching 
ol Nuc 
He 


atoms” 


Institute 
Ridge, lenn 
tracer 


studied 


ising in clas 
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the new div 
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Illinois Engineering Elects 
Pickett Vice President 
( \ 


president of 
pan Chicag 


} 
elected vice 


om 


been 
Illinois Engineering ( 
He has served as general 
Illinois Engineering 
was acquired by Ameri 
Inc., im 1953 
vice presice nt and 
\ AF, and Pickett 


rs of Illinois 


Pickett has 


nanayer since 
the company 
Air Filter Company, 

John Hellstrom, 


director oT 


an 


sales of 
ere also elected direct 


tngineering 


Atlantic Appoints Arasim 

Ihe Atlantic Refining Company has 
appointed Stanley Arasim, Jr., market 
and product development specialist in 
chemical product sales. He is a graduate 


chemical engineer of Lafayette College 


Refiners! Triangle Brand Copper Sulphate is the right 
reagent for your oil sweetening process. Triangle Brand 
Copper Sulphate is available in grades for use in dry form 
when oil must be partly desulphurized, or for aqueous 
solutions to remove mercaptans, other sulphur com- 
pounds, malodorous and resinous substances from cracked 
distillates. Use Triangle, it's 99 % + pure. 


PHELPS DODGE REFINING CORPORATION 


40 Wall Street, New York 5, N.Y. 
230 North Michigan Avenue, Chicago 1, Illinois 


For more dota on advertised products, use Readers’ Service Cards, last page 


PETROLEt 


Albert Phillips To Manage 
BS&B Pricing and Estimating 


Albert B. Phillips 
general manager ot Panha 
Products Company, 

Inc., Wichita Falls 
lexas, 1951, 


has been appointed 


esident and 
ndle Steel 


since 
manager of pricing 
and estimating at 
Black, Sivalls & 
Bryson, Inc, He will 
be m charge of this 
operation tor the en 
tire company and 
will make his head 
quarters at the Kan 
sas City office 

In his 15 vears of 
experience in steel 
fabricating, Phillips 
has been associated wit 
Inc., of Velasco, Texas, 
Little & Associates, Houston 
wood & Andrews, Engineers, 
ton. Before his promotion to vice 
president and general manager of Pan 
handle, served that company as chiet 
estimator 


Phillips 


Fabricat rs, 
George F 
and ] ock- 
of Hous- 


he 
and chief engineer 


Three Executives Promoted in 
Elections at Universal Atlas 


In elections at Universal Atlas Ce- 
ment Company, Fred T. Wiggins has 
taken over the newly created office of 
vice president—commercial; James C 
McClure has become vice president and 
general sales manager, and Henry (¢ 
Schmielau, currently comptroller, has 
assumed the additional of vice 
president 

At the same time Mac H. Hull was 
appointed assistant to the president, and 
W. Owen Lawrence was made general 
operating manager 

Universal Atlas is a subsidiary 
United States Steel Corporation 

Wiggins has been a vice president 
and general sales manager of the com- 
pany since 1951; McClure, an assistarit 
vice president in New York since 1952; 
Hull, an assistant vice president since 1952; 
and Lawrence, manager of the com- 
pany’s Buffington, Ind., plant since 1949 


luties 


of 


Cyanamid Assigns Milionis 


To New Product Development 


Dr. J. P. Milionis has joined the New 
Product Development department of 
American Cyanamid Company. In 
post he will introduce new Cyanamid 
products to the chemical industry and 
will be concerned with general develop- 
ment projects. He has served in Cyana- 
Stantord Resear: laboratories 
1951 a researc! list 


the 


mid s 


since as 


Metallizing Engineering Will 
Build New Plant at Westbury 


plant 
have 


Plans for a new “garden type” 
ai Westbury, Long Island, N. Y., 
been announced by Metallizing Engi- 
neering Company, Inc. The new building, 
designed by Brown and Matthews, Inc., 
is scheduled for completi n July 31, 1 
and will occupy 65,000 square feet 
space. It will include over 20,000 square 
feet of off space in addition to 45,000 
square feet of manufact rage 
and shipping areas, all cated on a 
single floor. The building be con 


ce 


nk st 
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FISCHER & PORTER'S 


WW COMPLETE CENTRALIZED 
“CONTROL INSTRUMENTATION 


Includes Data Reduction Systems 


























Right from the day you recognize 
the need, Fischer & Porter Company 
will plan with you for complete process in- 
strumentation. One source, one contract—will take 
your plans from first stages through to installation. 


Fischer & Porter offers you comprehensive control coverage — 

the finest standard and miniature instruments for most variables... 

complete design, engineering and construction facilities for any type of panel 

or cubicle...experienced technical assistance...and data reduction and 
automation systems. 


And F & P complete service costs less, because of the complete handling from 
beginning to end in one plant. 


Use all the advantages of automation. Write, call or wire today for complete 
information and engineering assistance. 


comfplele freceds. wxsleumentalion 
FISCHER & PORTER CO. 


F & P is first with a Data 994 County Line Road, Hatboro, Penn. 
Reduction and Automation 


Division. Now available is 

a new digital converter, 7 , ; 
which provides completely Measuring, Recording, and controlling instruments— 
automatic logging from Control Panels — Data Reduction Systems — Contract 


sensing elements to coded ; ss ; . P ‘x 
or tabulated digital data Instrumentation Research—Chlorination Equipment 


output. ua-tees Glass Specialties. 
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s li Rockwell Promotes Carson General Wedemeyer Becomes 
oer? °° eat i, President of Rheem 
well anutlacturing ompany s ite la . 


tional division at New York for the past Lieutenant General Albert C. Wede- 
five years, has been promoted to as meyer (U. S. Army, Retired), has been 
istant product manager, Nordstrom elected a vice president and director of 
Valves. He will make his headquarters Rheem Manufactur- 


Pyle-National Adds Two To it the company’s home office at Pitts ing Company. Gen. 
Wedemeyer will 


Hike Board Members to Seven burg! make his headquar- 
Membership of the board of directors . ters at the company’s 
of Pyle National Company, Chicago, has Insul-Mastic Adds Outlets New York lines 
been increased from five to seven. John National Bond Insulators of Bethle- - Gen. Wedemever 
Ames, of Chicago, a partner in hem, Pa., has accepted an Insul-Masti has resigned a simi- 
on, Whipple Company, and tor licenseeship to sell and apply the line lar post he held since 
mer publisher of The Journal of Cor of reinforced asphaltic coatings marketed 1951 with Aveo 
merce, and Harold B. Spackman, presi- by Insul-Mastic Corporation of America Manufacturing Com- 
dent of Lyon Metal Products Company Malcolm Builders, Inc., is now selling pany. He joined 
Aurora, Ill, were added to the oard and applying the same line in the In- Avco shortly after 
The other members were all reele ! hanapolis district s his retirement in 
1951 upon comple- 
tion of 32 years of 


Wedemeyer military service, dur- 

ing which time he won recognition as 

? one of the nation’s top military strate- 
’ gists. 


chemicals 2 wh ms) 6ADM Buys Resin Division of 
OPM Pm PASSy CUS. Industrial Chemicals 
oe , The Resin division of U. S. Industrial 
for { ; 4 Chemicals Division of National Distillers 
~~. Products Corporation has been pur- 
chased by Archer-Daniels-Midland 
Comp any. Involved in the sale are 
U. S. I. resin plants at Newark, N. J, 
and Pensacola, Fla., along with inven- 
tories, formulations’ and trademarks 
owned by the Resin division 


structed of brick masonry, steel and 
glass, and will be sprinklered 


Hills-McCanna Adds Two 
New Sales Representatives 


Hills-McCanna Company has appointed 
two new sales representatives in New 
England. Power Specialties Company, 
Belmont, Mass., under the direction of 
John R. Greenhalgh, will represent Hills- 
McCanna in Maine, New Hampshire and 
Vermont. Kenneth H. Green, Boston, will 
represent the company in Massachusetts 
and Rhode Island and in Albany, Rensse- 


° ° ; . : ; P Albany, 
Basic Chemicals . . « Caustic Soda, Sulphuric Acid, laer and Schenectady counties in New 


Processed Sulphurs, Sulphur Chlorides are a few of the basic materials = York 


Stouffer supplies the petroleum industry. Marley Builds New Plant For 
Packaged Cooling Towers 


The Marley Company, Kansas City, 


Solvents . . . Carbon Disulphide, Carbon Tetrachloride, and Mo., has built a new plant in Louisville 


to meet demand tor the company’s me- 

Perchlorethylene are produced at 10 of the 38 Stauffer plants. These | ojjnicai draft cooline towers for air 
: : iti conditioning and refrigeration § service. 

solvents are available in drum to tank car quantities—coast to coast. | 4)" ''"" cae whieh eee teen tall 
operation, replaces Marley's former 

manufacturing facilities in Louisville. 

rhe new plant occupies ten acres and 


‘Custom’ Solvent Blends . . . Stauffer can also provides 77,000 square feet of produc- 


supply bulk quantities of blended solvents, needed by many refiners. | anaes 
Carbon Disulphide, Carbon Tetrachloride, or Perchlorethylene, in blends Worthington Names Navrotsky 


or in mixtures with other solvents, are available in drum or tank car G. A. Navrotsky has been appointed 
manager for the Middle East for Worth- 


quantities. Contact a Stauffer office for more detailed information. jygton Corporation and will be head- 
quartered in Istanbul, Turkey. He was 
formerly manager of the New York sec- 
tion Export department with headquar- 
ters in the corporation’s New York 
office 





STAUFFER CHEMICAL COMPANY 
380 Madison Avenue, New York 17, N. Y. Bailey Moves Offices 


221 N. La Salle St., Chicago 1, Ill. * 636 California St., San Francisco 8, Calif. The Los Angeles district office of 
326 S. Main Street, Akron 8, Ohio + 824 Wilshire Boulevard, Los Angeles 14, Calif Bailey Meter Company, Cleveland, Ohio, 
8901 Hempstead Rd., Houston 8, Tex. + N. Portland, Ore. «+ Weslaco, Tex. + Apopka, Fla. has been moved to larger quarters at 
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. 
. 
yao?” 


Seuena 


imerican Bur- 
eau of Metal Statistics 
Year Book 1953 


Source 


Of". today and tomorrow 


The assurance that copper is in abundant supply and can be used without restrictions 
is the “go ahead” for industry. You can now rate PERFORMANCE Over AVAILABILITY 
when choosing materials. By using copper and its alloys, brass and bronze, your 
product is easier to fabricate, better and more durable. 


We can get more copper than we now have. Although industry and government have 
been consuming more copper than in any previous peacetime period, production has kept 
pace with this increased demand. And producers are not working at full capacity! 


More copper keeps on coming. Eleven major new projects in the U.S. will start producing 
in the next 3 years. These mines will add 250,000 tons to our annual production— more 
than '4 of all the domestic copper mined during 1953. \n addition, recent improvements 
in mining techniques now make it possible to obtain copper from ores considered com- 
mercially unworkable in the past. 


Copper is virtually indestructible. At least 3 out of every 4 pounds of copper used in 


today’s products, when scrapped, can be re-used in the future. Every day we are adding 


to our “copper capital”. The more copper we use ... the more we have! 


* 


Copper or its alloys provide these advantages... 


Best heat transfer 
agent of all 
commercial metals 


py 


Welds readily .. . 
excellent for soldering 
and brazing 


Easy to machine, 
form, draw, stomp, 
polish, plate, etc 


Does not rust 
high corrosion 
resistance. 


Best conductor 
of electricity 
commercially available 


rROLEUM REFINER 
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Copper has a new ability to serve you. 
Many of your problems are being solved 
in the the copper and 
brass industry. Whether it's a new alloy, a 
different temper or a special property .. . 
copper can help you develop new ideas. 
Copper can bring old methods up to date. 
Call a supplier of copper and brass and 
convert your thoughts to action! 


laboratories of 


“Copper ...is fortunately available in 
ample supply to meet any foreseeable 
demand” 

Foreword, [| Ss Commerce 

B.D.S.A August 1954 
For information about U. S. copper sup- 
plies including free copies of this Gov- 
ernment report and the new booklet, 
“Copper ... Today and Tomorrow”, send 
attached coupon to: 


Dept of 
Copper Quarterly 


Copper & Brass Research Assn.,Dpt. II 
120 Lexington Ave., New York 17, N. Y. 


last poge 





Pump manufacturer standardizes 


LATTICE BRAID* Packing | 2.8m. 
j , 6 hk ir terevy Park Calit The company’s Cin- 
on 4: A 4 L a ine nnati district office has been m ved to 


irger quarters at 2330 Victory Parkway 


for all centrifugal pump models Foxboro Assigns Yahrmarkt to 
Tulsa as Industrial Engineer 


R. S. Yahrmarkt, formerly Ethyl 

Corporation of Bator fouge La... has 

jomed The Foxbor ( mpany i i x 

boro Mass He has 

bee! assigned to 

Foxboro'’s Tulsa of 

fice as an industrial 

engineer and will 

serve instrument 

users in the Okla 

homa area, working 

under the direction 

of J F Hewson, 
branch manager 

Yahrmarkt's ex 

perience in the field 

ocess control in 


years ot 


Yohrmarkt service with Ethyl as 
*Registered Trademark. Only an instrument engi 


Garlock makes LATTICE BRAID neer, and two years with the Armour 
ond and cut packing Research Foundation in Chicago 
s. 


BS&B Personnel Changes 
Move Kirkpatrick and Morris 


In chanwes at Black, Sivalls & Bryson, 
In Hugh Kirkpatrick has been ap 
pomted manager ot the Kilgore lexas, 
brancl of Oulheld Sales, and R P 
Dick’ Morris has been transferred 
from Wichita Falls to Gainesville, Texas, 


; . , as sales representativ 
Peerless Pump Division, Food Machinery and Chemical Corporation, ral “ 


Los Angeles, manufactures an entire line of centrifugal pumps. Before International Nickel Expands 
changing to Larrice Braip, Peerless regularly received frequent com- Huntington Works Facilities 


plaints (oth point king from their customers. Now that Peerless has stand- One of the largest truck terminals in 
metal warehousing is one of the features 
t the new distribution center of The 
reports that Larrice Bratp resists the excessive gland pressure often International Nickel Company at Hunt- 
ington, W. Va. Planned and engineered 
to speed operations, the recently com 
pleted $1.7 million unit has the latest 


. . ? on fas ; equipment tor straightening, cutting and 
Put Garlock Larrice Beato Packing to work for your company. All inapecting: its metal products, It increases 


ardized on Larrick Brat, complaints are rare. In addition, Peerless 


applied by uninformed repairmen. The result is that there is /ess pack- 


rige and sleeve went 


the braided strands of this unique packing are lattice linked together the company’s warehouse facilities at 
en its Huntington works by 50 percent 
into one structural unit. The strands hold together even when the pack- 


ing is worn far beyond the limits of wear of ordinary braided packings. Hooker Adds Two to Staff 


lyr, Alex Katona and Benjamin B 
pon aia Halleck, chemical engineers, have been 
asbestos, Teflon, and asbestos with Teflon impregnation —for various added in the welt of Chteltes Glectro 
hemical Company, Niagara Falls, N. ¥ 
Katona, who recently completed require 


Get all the facts about Larrice Braip Packings. Contact ments of a doctor's degree at Case In 
: stitute of Technology, has joined the 


your Garlock re presentative or write for neu folder AD-131. Research and Development department 
in the Pilot Plant group. Halleck, re 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK cently of the U. S. Navy, has been as- 


Seles Offices and Werehouses: Baltimore ¢ Birmingham ¢ Boston ¢ Buffalo ¢ Chicago ¢ Cincinnati e Cleveland signed to the Process Study group ot 
Denver ¢ Detroit e Houston ¢ Los Angeles ¢ New Orleans e New York City ¢ Palmyra (N. Y.) ¢ Philadelphia Hooker’s Operation department 


Pittsburgh ¢ Portland (Oregon) e Salt Lake City ¢ San Francisco ¢ St. Louis ¢ Seattle ¢ Spokane ¢ Tulsa, . 
tn Conadda: The Garlock Packing Company of Canada Ltd., Toronto, Ont. A Westinghouse Employes Set 
/@ New Safety Record in 1953 
X ad ? For the fifth consecutive year, em 
ployes of Westinghouse Electric Corpo 
~ L AT T | Cc E B R A I D ration have set an all-time company 
A R LOC K record for safety. During 1953 the em 
PAC K | N G ployes had one-third as many injuries 


tor each million man-hours worked as 
the average for all industry. During the 


Larrice Braiw is made from flax, cotton, asbestos, wire-inserted 


types of services 
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TTAPULGUS Fullers Earth 


- POROCEL Activated Bauxites 


+ 


..- reliable sorptive minerals for 
petroleum and chemical processing 


WANT TO PURIFY BY ADSORPTION? 


There's an Attapulgus or Porocel adsorbent to fit your process technique for 
removing odors, colors, tastes, moisture, acids, sulfur, fluorides and unsatu- 
rates from process liquids or gases. Materials treated in principal applications 
are: motor oils and other lubricating, specialty, and technical oils; petrola- 
tums and waxes; aviation and motor gasoline stocks; kerosene; diesel and 
heating oils; chemicals and petrochemicals. 


HAVE CATALYST OR CATALYST CARRIER NEEDS? 
Our sorptive minerals are recognized standards in desulfurization, reforming ore. ° 





and isomerization systems—catalytic removal of unsaturates—conversion of 
sulfides to elemental sulfur—fluid catalyst applications—as catalyst carrier 
in copper sweetening processes. 





WHAT DO YOU WANT TO DRY? 


We offer a wide range of reliable, thoroughly proved desiccants for drying 
air, hydrogen, carbon dioxide, hydrocarbon liquids and gases. 


SPECIAL GRADES 


Mine and plant facilities permit prompt and economical production of grades 
meeting individual customer specifications. Our laboratories and technical 
staffs are ready to assist in research, development, design and operating 


problems. Your inquiries are invited. p 


ATTAPULGUS pivision (4 POROCEL 


(ATTAPULGUS ; 
Minerals & Chemicals Corporation of America Corporation 


DEPT. W, 210 WEST WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
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1. MEN AND WOMEN BOTH like nylon fabrics. Important key 
to producing successful nylon fabrics is the heat-setting proc- 
ess. Temperature-control must be accurate, and reliable yet 
readily adjustable. ‘‘National’’ Nylon Heat Setting Machines 
used by the leading textile mills employ THERMOSWITCH® 
units in the hea rollers .. . get highest efficiency ... 
greatest safety . . . most economical fuel consumption. 


3. THIS 1S 1T — the Fenwal THERMOSWITCH control is simple 
— compact shell contracts or expands instantly with tem- 

rature changes, opening or closing electrical contacts. Ad- 
justable and highly resistant to shock and vibration. Fenwal 
THERMOSWITCH units are solving temperature problems and 
helping to improve the final product throughout all industry. 


TTT Tea ee 


meses. 





eo Wee 


2. BABY INCUBATOR MUST BE SAFE. Engineers who design 
Armstrong Baby Incubators say “Safety is a must where 
babies are concerned. That is why all our baby incubators 
are tested and approved by Underwriters Laboratories. That 
is why we use only Fenwal THERMOSWITCH units to control 
all-important temperature and humidity. Inspection reports 
on more than 22,000 THERMOSWITCH units show a remarkable 
picture of consistent reliability.” 


THER 
Precision etched 


” 


“Purpose Thermestet Contr) 


— 
4, SEND FOR THIS BROCHURE for complete explanation of the 
unique THERMOSWITCH unit. Also ask for more detailed, illus- 
trated discussions of the problems above. Fenwal engineers 
will be glad to help you solve your temperature control prob- 
lems involving heat, humidity, radiant heat, pressure and 
other variables. Write Fenwal Incorporated, 109 Pleasant St., 
Ashland, Massachusetts. 


THERMOSWITCH’ 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 


For more data on advertised products, use Readers’ Service Cards, last pege. 
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with Jerguson 
Heated 
and Cooled 
Gages 


Reflex type, 
internal tube 
model 


Here’s your answer if you have 
the problem of getting accurate level 
readings of liquids that boil or surge or 
liquids that are heavy and don't flow at 
normal temperature. Jerguson Heated 
and Cooled Gages are specially designed 
and built to carry a cooling circulating 
medium to control boiling tendencies 

. or a heating circulating medium to 
speed the flow . SO you get accurale 
readings. These gages are also ideal in 
cold weather applications for they can be 
heated to gage freezing and 
breakage. 


pre vent 


Jerguson’s high standards of de- 
sign are followed throughout; and ma- 
terials are selected to exceed or conform 
to A.LS.1, A.S.T.M. and/or A.P.1. 
A.S.M.E. requirements. Available in ex- 
ternal or internal tube models, reflex or 
transparent types, in a large number of 
sizes and pressure groups. 


You'll get rid of the troublesome 
problems involved in steam tracing and 
won't have to insulate gages or valves, 
you Il eliminate the problem of getting 
accurate level readings of hot or cold 
liquids and you'll cut maintenance hours 
and with Jerguson Heated and 
Cooled Gages. Send for detailed Data 


Unit and full intormation. 


costs 


Gates and Valoes for the 

Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Fellsway, Somerville 45, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Poris, France 











September, 1954 PETROLEt 


mM REFINER 


Suppliers... 


last hive cars ompan 
lowered frequency t ac 


cent and 


Gray Tool Adds Christopher 
As Head of New Department 


Dan Christopher has been appointed 
nanager in Gray | | Com 


Market Research 


severity of injuries 20 


Marketing I 


pal "s new created 
department 
\ 
Rinecrines 
from tlic 
of Illines 
topher h 
expericens 
finery and 
work. H« 
erly int 
enginecrifixz 


Foster W 


poration, serving as 


ecler (or 


assistant engineeriny 
manarer In his new 
position he will head- 
quarter in Houston 
Prior to moving to 
was merchandising 
Syca- 


Christopher 
Houston in 1947, he 
manager of Ideal Industries, Inc 
Thheore I}! 


American Cyanamid Transfers 
Henderson to New Sales Post 
Bancroft W 


pointed 
Chemicals 


Henderson has been ap 
of sales of the Organi 
American Cya- 
formerly man 
ager of Intermediate & Rubber Chemicals 
department of Calco Chemical division 
His appointment results from the recent 
reorganization of Cyanamid's divisional 
structure 


director 
division of 
division. He 


namid was 


Kopecki Becomes Manager of 
Public Relations at Selas 


Selas Corporation of America, Phila- 
delphia, has appointed Ernest S. Ke 
pecki manager of public relations and 
promotion. Kopecki has been associated 
with Corborundum Compan tor the 
past te the 


manage 


years aS assistant 


relations 


several 


of public 


Reed to Step Down As 
Chairman of Lummus Board 


Carl S. Reed has announced is re 
tirement as chairman 


of the board of 
directors of The Lummus Company, a 
vost he has held since 


pe 1949 
ceeded Walter FE 


Reed 
Lummus as pre 
in 1931 and 


was succeeded in that post 
by J. F. Thornton in 1951 


uc 


ident 


Farris Appoints Gierse 
Robert N. Gierse 
sales manager of Farris 
Corporation, For more 
(rierse vas industrial 
Instrument division of Thomas A 


appointed 
Flexible Valve 


than five years 


has bee T 


} 
saieS Manager n 


Dow Opens Cincinnati Office 
The Dow Chemical : 


Company has 
anew |! d ofttice t Ca 


For more dota on advertised products, 


KOPR-KOTE 


THREAD LUBRICANT and SEAL 


HEAT RESISTANT 


Avoid leaks in casing and tub- 
ing with Jet-Luse’s high tem- 
perature Kopr-Kore. Contains 
fine ground metallic copper. 
Hundreds of wells cased and 
tubed without a “leaker!’ Batch 
controlled. Fully guaranteed, 


Order through your supply store 
or send for complete details 





7362 W. BEVERLY BLVD.,LOS ANGELES 36 








Make a Date 
vere POWER 


with 


SAND-BANUM 


Pure Colloidal Concentrate 


SAVE 
POWER PLANT 
DOLLARS AND 

TIME 


Ounces Only Once a Week 
Remove and Prevent 
Boiler Scale and Corrosion 


Power Goes Up 
Maintenance Goes 
Down 


Stocked by 
Leading Supply Houses 
Literature on Request 


American Sano Banum Co 


ce 











use Readers’ Service Cards, last page 





for 


PETROLEUM 
TESTING 


EQUIPMENT 
used by... 


eomrsrec 
raroat. 


LABORATOR/ APPARATUS & CHEMICALS 


URTIN & CO. 





UNIFORM, CLEAN, 
ACCURATELY THREADED 
"STRICT ADHERENCE TO 

SPECIFICATIONS 


VICTOR alloy Studs and Bolts have met the exacting 
standards of the oil industry for more than 30 years 
Victor is accustomed to meeting your requirements 
of quality, price and delivery. Try victor 

next time you need any fastening 


Write for the new, easy to use | 
VICTOR catalog. 


VICTOR PRODUCTS CORP 


WwW BELMONT Ave 


For more data on advertised products, use Readers’ Service Cards, last page 


Suppliers... 


! Fielding H Y ost, 


Cleveland office 


under the direct 
Ir , Manawer t the 


ALCO Appoints Batts In Move 
To Strengthen Marketing Staff 


Arthur A. Batt Ir has 
pointed director market 
American Locomotive ¢ mpan 

Prior to his appointment Batt 
director of commercial research at 
borundum Compat of Niagara Fall 


Batts will conduct 


been ip 


researcl it 


In his new positior 
marketing surveys weest product op 
portunities, provide marketing 
ind make aN 


activity 


and eco 
nomic forecasts ulable vari 

data n b simnes 
atts app 


ALCO to 


ramization to hats 


intment stems trom recent 
build up its market 
idle the « mpany's 
fields. Last 
vear, tor the first time im tts history, 
ALCO’'s produc no of “new” 
roducts reacl $85 million, or just 
about the volume its at 
tive sales 


Adding to Catalyst Plant 


rhe Girdler Company, | 
Ky., has begun the erection of a major 
iddition to its catalyst plant The ad 
dition is scheduled for completion and 
in 1954, or early in 1955 
Girdler’s catalyst manu 
msolidated 


moves by 
me OTE 
recent expansion int new 


regular 


ial len me 


ouisville, 


ition late 
At that tome 
facturing 
at the new tacility 


Johns-Manville Opens New Lab 


\ new laboratory devoted to researcl 
and development of asbestos brake lin 
ings and ot! ¢ friction materials has 
been opened at Manville, N a. by 
Johns-Manville Corporation 

The company has also completed an 
addition to its plant at Waukegan, IIL, 
which will nearly double the passenger 
car and industrial friction material pro 
thers 


perations will be ce 


duction capacity 


Aerofin Moves to New Plant 
\crofin Corporation wed to a 
new plant at 101 Greenway Avenue, 
N. Y. The new plant contains 
square feet of production 
on one floor, and occupies a 6-acre plot 
sdjacent to the New York Central maim 
I plant will be devoted 
he manutacture of ex 


has m¢ 


Syracuse 


80,000 space 


hange surtace 


Viking Appoints Distributors 
Oklahoma distributors 
ve been announced by Viking Pump 
(Company for its line of rotary pumps 
ire: Miller Equipment Company, 
lsa—l tern Oklahoma; Duncan 
juipment Compan Duncan—Central 
| Oklahoma; and Woodtord 
Oklahoma City 
and vicinity 


Three new 


{ mpany, 


ma ( 


Davison Appoints McGuirk 
Executive Vice President 
William EF. MeGuirk, Jr 


esident of Davi 
Chet mipat Division iW 


He has been a vice 


has been ap 


nted executive vice pt 


Grace since January 
will make his head 


re, Md 


Green Buys British Company 


Liptak Furance Arches, Ltd., 68 Vic- 
toria Street, London, S. W. I, England, 
has been purchased by A. P. Green Fire 
Brick Company, Mexico, Mo. For a 
number of British company 
has manufactured refractory specialty 
products under license from the Green 
Company 


Clark Adds 13 New Dealers 


Thirteen new dealers have been ap- 
poimted to sell and service the Michigan 
line of excavator-cranes and tractor 
shovels of the Construction Machinery 
division of Clark Equipment Company. 
Eight of the dealers will handle both 
excavator-cranes and tractor shovels, 


years the 


| Ee) 


LUBRICANT 


MICRO-GROUND 


Jet-Luse VL-5 is a low friction, 
valve lubricant with micro- 
ground moly-disulphide. Ends 
“sticking” valve problems. High 
temperature. No melting point. 
Insoluble in hydro-carbon sol- 
vents, water, brine, sulphur, 
acids and alkalies. Batch con- 
trolled. Fully guaranteed 
Order through your supply store 
or send for complete details 








1362 W. BEVERLY BLVD, LOS ANGELES 36 


UNIT 


Since | 


CONCRETE 


SAND AND CEMENT 
Placed by Air 


We have the equipment, personnel and 
experience to complete any and all GUN. 
ITE work regardless of size or location 


Send for specifications and bulletins 
No obligation 





See our catalog in Sweets 


GUNITE CONCRETE & CONST. CO 
130! WOODS WETHER RD. KANSAS CITY 5. MO 
2616 W WALNUT. CHICAGO 12. Iil 
rick) Me Velelhie), Mm lell tie) mr. mmis © 
St Louwin—Minn New Orleans 


eapolis— Denver 
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HELP WANTED 














CHEMICAL ENGINEER 


Houston oi! refinery has opening for gradu- 
ate chemical engineer with 5 of more years 
experience in the petroleum industry. Send 
complete resume to P. O. Box 5008, Harris- 
burg Station, Houston, Texas 














CHEMICAL ee 
ENGINEERS 


Graduate chemical engineers DATI oo # 
> oe 


with minimum 3 years process 
design experience in oil refinery TOWERS & COLUMNS 


61-6 stainless steel, 15 trays 7’-6% x 65’ steel tower, 30 trays 





or surface oil producing facili- s 
ties. Equivalent graduate train- 
ing acceptable in lieu of ex- 
perience. For New York office. : 
Must be willing, however, to re- 9 

locate in foreign operations at 2’ x 75’ steel tower 
some future date. HEAT EXCHANGERS 


Salary commensurate with ex- eh oe Seen ee 


° gg “ 4 75—atmospheric heat exchangers, steel and ¥ ett t ollers tee! and stain 
perience and training. W rite giv- stainless im 715, 477 358, 108 aq. ft 27 5. 750. 660. 400, 340, 100, 
: ss 2 sizes 60, 31 x sizes 
ing full particulars regarding 
personal history and work ex- OTHER ITEMS : 

1380 gal. stainless steel tanks, 90 psi; 3-0’ x 32° heresite lined tanks 74 pai 


; . Iles ; . . ” ” 
perience, I lease in lude tele- 60—turbine-driven centrifugal pumps, steel and stainless construction from 1% x 1” to 8” 


> > 2—Pacific six-stage centrifugal pumps, 730 GPM 
phone numbe r. 4—B-J stainless steel pumps, 8” x 6”, 1500 GPM 


2 Oliver 8’ x 10° rot. va filters, complete 1 Bird e 2 uo” eolid ow centrifuge 
Recruiting Supervisor, 2—Drum flakers 8’ x 12’, 4’ x 6’; 1—Devine 2000 gal. steel jacketed reactor 
Sweetiland filters No. 12, 10, 7, 3 sizes; Niagra, type H horizental filter, 450 « ft. unused 
Box 31 ?—Unused I-R air compressors with 3580 cfm GE #00 hp motor original crates 
ARABIAN AMERICAN "Se eanme-iinin paeeen eoameamen — 
] I-R steam-driven propane compressors 400 S ! 
OIL COMPANY 2— Clark MA-4 Right angle gas engine compressors, 150 BHP 
High pressure gas-fired tube still furnace, 15 Mil BTU hr 
Union Iron Works 30,000 #/hr. water tube boilers i) pal, complete 


505 Park Avenue Complete Oxygen plant, built by Stacey-Dresser, 170 Tons day. Complete details on request 


New York 22, N. Y. 
BRIL EQUIPMENT COMPANY 
4101 SAN JACINTO STREET, HOUSTON 4, TEXAS 


tainless steel, 10 trays 7° 2° teel tower, 20 trays 
ainless ste 6 trays 7” »’ x 70’ steel tower, 35 trays 
stainless ste 850 pai » id steel tower, 35 trays 
1inless ste 70 trays ’ 1’ steel tower, 15 trays 
1inless ste 45 trays P 72” steel tower, 40 trays 


‘ 
4’ 
4’ 


Stainless stee 1-6" x 63’ steel tower, 35 trays 


ee ee 


Stainless steel vs 2’-6” x 60’ steel tower, 35 trays 














® PROCESS ENGINEERS Permanent posi 
tions available requiring a (Ch E degree and 





Telephone: JUstin 6032 


or more years experience in process design , ee complete intermation — Send vs your ss 
nd development of il refinery or hemical 
plant units. These are excellent opportunities 

join an organization known throughout the 
vorld or rcccomplishments in these fields, 

wated on the East (Coast Traveling and HELP WANTED 
maving expenses paid Piease submit com 
plete resume and state initial salary desired 


Box No 424 Room 1201 230 West 41 St 

New York 36, 8% Cc EN 

“AS EAE ae. | MAINTENANCE SUPERINTENDENT 
hanical or chemical engineering degree and 


at least 5 years diversified experience in petro- 








Resourceful man wanted with at least seven (7) years experience in pe- 
ment work. Will be responsible for coordina troleum refinery maintenance and engineering department, two (2) years 
tion of process and design to insure customer of which should be in areas with fairly severe winter conditions. Super- 
specifications are met. There is considerable visory experience necessary as well as knowledge of catalytic cracking and 
ustomer and vendor contact. These are per coking plant operations. M. E. Degree or equivalent required. 

manent positions with an internationally Salary commensurate with ability. Reply by letter giving complete resume 


kuown organization located »n the Exst Coast of personal and work history. 
Salaries are high and the many employee 


benefits include executive insurance and a GREAT NORTHERN OIL COMPANY 


liberal pension plan. Traveling and moving P. O. Box 3596 St. Paul, Minn 
. &. ° le ° 


expenses will be paid. Please write complete 
details and include initial salary requirements 


oa! — - ae 1201, 230 West 41 St., New POSITIONS WANTED FOR SALE 
master mechante on foreign constru GLASSES & GASKETS 


while five will handle only Michigan's ion project, twenty-five years experience 
mn maintenance and operation of all types (- 
tractor shovels of construction machinery, have worked on  wacwirvinc 


ts i urope & South America Ar . VY 


leum and chemical plant design and develop 








and apatle of perating 


Ww tablish j Solu Tapen of teane aumtennea devel ALL SIZES TO FIT YOUR GAGES & VALVES 
Honeywell Establishes Big ely, references om request ERNST WATER COLUMN & GAGE CO. 


Dealer Training Aid Program Box 186-K, c/o Petroleum Refiner, He Send for Catalog, LIVINGSTON, N. J. 


\ nationwide network of training 




















libraries has been set up by Minneap: tomatic , res sales engineers with visual aid materials 

] well Regul: r o1 any , vhich could be used in meetings with 
eustomers tor announcement f new 
Honeywell pr ducts 


Sept a : | | more data on advertised products, use Readers’ Service Cards, last page 137 





for controlled metering on oil and gas 
production, transmission and gathering lines 


This striking photo shows installation of a Commercial Type 
CN Orifice Fitting on absorber gas inlet line at an 
Oklahoma refinery. There ts a suitable Commercial Orifice 


Fitting for every application and service 


COMMERCIAL IRON WORKS 


2424 Porter Street, Los Angeles 21, California 


For more data on advertised products, use Readers’ Service Cards, last page 


See Composite or Refinery Catalog... 
or call your nearest CIW repfesentative 


ARKANSAS, KANSAS, OKLAHOMA: The Condit Co 
1011 S. Main St., Tulse 3, Okla 


CALIFORNIA: Fred P. Koenig Co 
1040 S. Olive St., Los Angeles 15 


LOUISIANA: Coastal Engineering Corp 
P.O. Box 11036, New Orleans 13 


TEXAS: Maintenance Engineering Corp 
P.O. Box 2637, Houston | 


MEXICO: Schultz y Cia., S.A 
Meichor Ocampo No. 340, Mexico 5, D.F 


CANADA: Peacock Bros., Ltd., 1029 llth Ave, W 


Calgory, Alta., 1669 Eglinton Ave. W., Toronto 
10, Ont.; P. O. Box 6070, Montreal, Que 
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What's New In 


Equipment... 








Excess Grease By Pass 


Positive Location 





Labyrinth Slinger Seo 


O” Ring Seal 


Oil and 


Grease Seo 


Bearing Size. Lubrication and 
Special instructions Plate 

















Compression 
Short Length 


ll, lll 


Floating Wear Area 
—_™ 
' 
' 
‘ 














Resiiant 
Gasket 
loading 


Location 
Protected 


Confined 
Gasket 








Confined Gaskets 


Pressure Grease Fittings 
or Oil Breathers 














Two Heights 








Adjustable 
Level 
Oiler 

2 

‘ 

X 











Oup!cate Bearings 

















Lorge Used Grease or 
Oil Reservow 


























= 





























Alloy Fasteners 


Len 


Mounting Flanges 
Fabricated 





Corrosion troubles? Here’s a solution 


Versatile Centrifugal 


s ot 


S ada] table 


ner requirements hi 


il 


1750 rpn 


stlable 


fl 


ilable 


are parti 
liquids that 
handle becaus« 


sive nattre 
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fro OK 
1 Ampco alloys or 
to combat the ef 


luction-built cen 
almost any 
re 


As 
» Me tal, 


section 


by Amy 

Sing le 
In sizes ranging 
ou gpm l 
m st k con 


nits 


and erosiot Phey 


signed to 


transter 
ally difficult to 
sive and cor 
this new line 


with whuicl 


Pumps 


pump components may be interchanged 
to fit the requirements I various spe 
cialized jobs. This permits the 
in the field to satisty all the 
ments of his 
pump that is 
without 
cial unit 
For example, starting with the basic 
pump, the type of lubrications and bear 
ings best fitted for the job can be 
ified. The type seals and mnpe ller needed 
can be chosen. The new pump also 
shatt construc 
iwhts. In addi 
pump series is engineere: 
permit held cl 


chnerineer 
require 
operation, and wet a 
tailor 
going te the 


made for his job 


expense ota spe 


Spec 


sever al 
tions and two pedestal he 


tion, 


flers a choice ot 


this new 
designed t 


| 
and anges at 


PETROLEUM REFINER 


in a new series of... 


w cost. This means that the pump 
meet the needs of a 
situation, and then can be 

changed to fit prac 
condition 


in be ordered t 
articular 
asily and quickly 
ill ally thet 


Three types of bearing lubrication, 
seal double width, replenish 
lubricated are avail 
with this new line of pumps. kither 
lizht duty bearings to match 
shafts, depending on the 
contemplated 


permanent 
able urease ol oil 
able 
medium ot 
the choice ot 
pump’s 
selected 


use, can be 


bither 
chanical 
Packed 


ternal, 


packed stuffing boxes or me 


shait seals specified 
have either in 
flushing seals, and 
from one to the other 
part, Any known 
arrangement can be made 
parts or dismantling 
available 
mechanical 
interchangeably 
shaft 
provided tor seals 


ooled., 


mec han al 


can be 
stutiing boxes 
external of 
changed 
by rotating a 
stulting 
without 
Water 
Both 
shatt seals are 
to these 


may he 
single 
box 
changing 
cooled 
inside 


also 
outside 
apple d 
without 


boxes are 
and 
pumps excessive 
ove rhang 


to be 


space 18 
lubricated and/or « 


Several o proved lea- 
tures, wu lud “as 


the Amp 


feature 1s 


standard, characterize 


pump line. One unportant 


multi-seal protection of bear- 


439 





Faithful Performance on Important Jobs 


— such os water supply, brine circulation, booster service, 
white water and overflow, hot well, mokeup woter, etc., etc. 


Capacities = 
° 
1,200 G.P.M. 


Every 


TYPE-AD Aurora Horizontally Split Purpose 
Case, Back-to-Rack Impellers, 
Two Stage Ce..trifuga! Pump. 
Particularly suited to 
clear water and low 
viscosity liquids 
not containing 
solids 
Write for 
BULLETIN 
106 


Arco 
TURBINE- 
TYPE PUMPS 
ere unbeatable 
on low capaci- 
ty, high head 
duties. 


AURORA 
CENTRIFUGAL 
PUMPS 


are available in 
many types and sizes 
—all noted for their 
streamline coordi- 
nation between im- 
pellers and shells. 


Capacities 
to 150 G.P.M, 
Heads 
to 500 Ft, 


84 LOUCKS STREET, AURORA, ILLINOIS 


You get the Best Protection 
‘when you use 


There is nothing like Cork—nature's own insulation! Because of its natural, 
inherent insulating qualities, Cork is the accepted standard of comparison 
when insulating performance is considered. Mundet selects its raw cork 
from the world’s best rated cork growing centers . . . fabricates it by the 
most modern methods for low temperature applications. 

Available in pipe covering or corkboard. 


MUNDET CORK CORPORATION 
Insulation Division 
7301 Tonnelle Ave., North Bergen, N. J 


Without obligation, send me your insulation manual, describing Mundet Cork Insula- 
tion Products 


NAME 
FIRM 


ADDRESS 
Mundet Insulation Products include: ‘‘Custom-Molded” 85% Magnesia Pipe Covering; 


Magnesia Blocks and Segmental Covering; High Temperature Pipe Covering and Blocks; 
Jointite’’ Cork Pipe Covering and Corkboord 


For more data on advertised products, use Readers’ Service Cards, last page 


ey enishable wr 
vement has bee 
and surpl s 

the bearing 

being supple 

This item supplements Ampco Metal, Inc 

data on pages 133-136 of The Refinery Cata- 

log, 21st Edition 


Circle El on Postcard 


Rowan Outlet 


Now available from C1 ise-Hinds 
620-830, \ 
oil immersed power outlet has a manu 


ally operated, 


mechanically imterlocked 
switch handle and plug that 
insertion or removal of the 
the switch is m the on p 
feature 
accidental shut-off of circuit powel 


Designed for readily connecting port 


Company, thie Rowan pape 


prevents 
plue while 


sition 


prevents the occurrence 


able equipment such as mixers, agita 

tors, and welding machinery, the Rowan 
switch has such other teatures as 

@ Sealed-off terminal 
and safety jack 


mipartment 


@ Provision for padlocking the switel 
in off position 
@ Top and bottom conduit entrance 
@ All parts oi] immersed to prevent 
corrosive substances trom freezing 
their operation 
@ Manually operated disconnect switch 
with quick make and break me 
chanism 
Compiete details are ava:lable on this 
unique outlet and safety 
Just 


switch now 


Circle E2 on Postcard 


Fluid Cracking Catalyst 
American Cyvanamid Company 

cently an inced the devel pment of a 

new high alumina fluid cracking cata 


lyst for use in 


has re 


petroleum retining. This 
new product has already been subjected 
rrance W i Thitherc al 


PeETROLEI 





FROM THE WORLD'S 
LARGEST PRODUCER 
OF ALLOY STEELS 


STRENGTH YOU CAN RELY ON 


under heat and pressure... 


REPUBLIC ALLOY STEEL STUDS 


Republic-made alloy steels assure maximum tensile 
strength to stand up under wide extremes of heat 
and pressure. 

Clean, accurate threads on Republic Alloy Steel 
Studs provide maximum holding power, resistance 
to wear, easy tightening and trouble-free back-off. 


Specify Republic Alloy Steel Studs for new pressure 
vessels. Carry them in stock for replacements. 


REPUBLIC STEEL CORPORATION 


BOLT AND NUT DIVISION « CLEVELAND 13, OHIO 
Chrysler Building, New York 17, N. Y. 


Export Dept 


Other Republic Products include: Bolts, Studs, Nuts and Rivets — Pipe —Sheets — Plates —Electrunite Heat Exchanger Tubes 


Se 


ptemb. 


r, 1954 


PETROLE! 


mM REFINER 
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LIQUID LEVEL GAUGES 
REFLEX 


THRU VISION PEgy) s 
TUBULAR «= Rs si 





vailable ro! 
expansior 
, | 
ties will make 
cial quantities available 


Standard Equipment 
in - 
Leading Refineries Circle E3 on Postcard 
and 
industrial Plants 
All Over the World! 


details ! 1 new 


Send for Complete Catalog and Specifications 


STRAHMAN VALVES, INC., new york t3,u.s.a 


<> WIEDEKE Precision-Built Tube Expanders 


No. 255 for average Sheets 


o0-—= 








Ball Bearing Adjustable Thrust Collar 


Tube Expanders are made for Tubes '«” 
diameter and larger. For Rolling—Heot Exchanger, 
. Condenser and other Angle Valves 
Recommended for use with any Controlled s othe ; ae 
Rolling Motor for uniform expansion of Heat-Transfer Tubes. Balanced ce: | at high pressure dif- 


wr ferentials with tight shutoff is a major 
- See your Deoler or design feature of new seal balanced angle 


write us for Bulletin. valves recently announced by Hammel- 
Dahl Company. These valves embody 
all the advantages of Venturifl design, 
such aS corrosion resistant retair 

ring, reduced turbulence, Venturi t 

de n, large flow capacity, ind 

tior eliminat I tt li 

usually ass 

No. 270—For thick valves 


or multiple Sheets. 


THE GUSTAV WIEDEKE .. COMPANY 


ae. . Sa oe 








For more dota on advertised products, use Readers’ Service Cords, last page PETROLEUM REFINER 





Lowest Cost 


PER INSTALLED LINEAR FOOT OF ANY 
HOT UNDERGROUND PIPE INSULATIO 


500 /} 


150 





PIPE WALL——> 


ZONE 1 — First line of § 
defense against heat loss 
corrosion and moisture: o 
dense semi-plastic core of 
GILSULATE fused on by the 
pipe’s own heot 





ZONE 2 - 
defense against heat loss 
and water: a sintered zone 


of GILSULATE particles 


ZONE 3 — A zone of un 
fused GILSULATE provid 


ing @ final margin of ther 


Second line of 


mal insulation with a high 


load carrying capacity 








G l LS U LATE : . the triple-zone insulation that fuses itself 


into lifetime protection for hot underground pipes. Water-proof, 
corrosion-proof, root-proof, acid/alkali-proof. 


Compare your present insulation meth- 
ods with Gilsulation: 


1. Pour Gilsulate granules out of the 
bag onto the pipe; tamp it down. 
2. Backfill: the job is insulated! 


Gilsulate—nature’s own insulation—is a 
unique, solidified hydrocarbon that vir- 
tually installs itself. Normal pipe-heat 
(up to 520 F) does the rest—fuses the 
Gilsulate to the pipe in hours, forming a 
massive circular solidified sheath, 


Gilsulate costs less installed per linear 
foot than any other underground pipe in- 
sulation...it’s easiest to use...and has 
been tested in scores of the country’s larg- 
est and most important installations. 


SULATE 


THE TRIPLE-ZONE INSULATION 
FoR LIFETIME PROTECTION 
Or HoT UNDERGROUND PIPES. 


Some additional Gilsulate advantages: 
e 3 grades available—220° to 520° F 
e needs no sleeves or mechanical 
sheaths 
@ requires no mixing or special han- 
dling 
e can't be punctured — leave rocks in 
backfill 
@ pipe expands and contracts within 
Gilsulate structure 
e proved in actual use in hundreds of 
new construction and replacement 
installations 
Send coupon for descriptive literature. 
AMERICAN GILSONITE COMPANY 


SALT LAKE CITY, UTAH 
Affilicte of Barber Oi! Corp. & Standard Oil Co. of California 


Pewee es Ss Ss SS Ss Se ee See 


® 


NAME 
TITLE 
COMPANY 


ADDRESS 


50 


/ 


No skills necessary—simply pout 
Gilsulate out of 100 pound bags, 
tamp and backfill. Can be used 
under any and all conditions—no 
matter how many pipes, what- 
ever the space. 


American Gilsonite Company 
134 West Broadway, Salt Lake City 1, Utah 
or 1145 East Jersey Street, Elizabeth 4, N. J 


Please send me descriptive literature on Gilsulate 





A Boon to Your Pipe Lines and Ducts 


© POSITIVE CONTROL 
© INSTANT RESPONSE 
© TIGHT SHUT-OFF 


This W. S. Rockwell 30” cast steel 
Butterfly Valve, with stainless steel 
rim on valve disc for corrosion resis- 
tance, handles air and hydrocarbon 
exhaust gases at 50 p.s.i. and 350° F. 
maximum temperature. It is oper- 
ated by a heavy duty hydraulic 
rotary cylinder. 

W.S. Rockwell Valves are made 
in sizes to 132”, of any metal 
rubber-lined with any automatic or 
manual operator. They are designed 
to meet required operating condi- 
tions at temperatures to 2000° F. 
and pressures to 300 p.s.i. and 
higher 


SLIDE VALVES TOMATIC VALVES 


2504 ELIOT STREET 7 FAIRFIELD, CONN. 


Sales Representatives in Principal Cities 


It will guard your investment with its life. 
Outlasting ordinary pumps many times, Nace 
Pumps are designed and constructed to withstand 
abusive service, such as pumping highly abrasive 
mixtures, corrosive liquids, hot solutions or 
heavy slurries. Horizontal and vertical shaft types 
in complete range of sizes 
Type “SW-O” shown, is directly submerged in 
material to be pumped Free of packing and 
bearing troubles. Rendering outstanding serv- 


ce in important processing plants, mines and 
mills. Get the facts—ask for Bulletin SWO. 


NAGLE PUMPS, INC. 


1251 CENTER AVE., CHICAGO HEIGHTS, ILL. 


i 
tH a 
FOR ABRASIVE AND CORROSIVE APPLICATIONS 


For more dota on advertised products, use Readers’ Service Cards, last page 


valve may be positions ‘ \ 
yressure differentials as high as 3600 
with standard superstructures actu 
by standard instrument air outp. 

t shutoff is attained by a 
he pressure in the body bowl trom the 
balancing chamber with the exclusive 
Dahl seal. With the plug on its seat, the 
ne fluid would normally tend to fl 

rough the space between the plug and 
continue through the drille 
he down-stream sicle hi 
ited by interposing a Dahl sea 
I 1 the plug near the top of the 
guide Made of an inert, low tricti 
plastic, this seal requires little 
maintenance and is highly resistant 
corrosion or chemical attack 
[These valves are manufactur 
sizes from 1- to 8-inch with body rating 
from 150 pounds to 1500 pounds ASA 
Standard at a temperature rating of 
450 F 


For more detailed information, just 


Circle E4 on Postcard 
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Receiver Recorder 


Bailey Meter Company is introducing 
new receiver recorder tor pneumati 
d electrical transmission systems at 
refining, natural was and petrochen 
industries. This new instrument wil 
measured variable whicl 
‘ ; ' ! 


nN il 
transmissions in any combina 
L nique ylug-in, precalibrated re 
! } 
- : 
vers make this advancement p yssible 
this new instrument are 
ing pens W 
or on Veal 
pens are tal 


m hermet 


be added 
asyv held 
1 meter 

plug 
ising 

details 





PLASTIC PIPE, FITTINGS 
AND FABRICATIONS 


; 


‘ | X 


+ 
' , 


% Both Chemically Resistant and 
Impact Resistant Types 


% Half the Weight of Aluminum, 
with High Tensile Strength 


% Readily Formed, Machined, 
Drawn, Molded or Welded 


AVAILABLE FORMS 
SHEETS...'%” through 1”. PIPE... %” through 
8” diameter (10 or 20 ft. lengths). ROUND 
BARS... %” through 5” diameter (10 ft. lengths). 
WELDING ROD... %” and %” diameter. 

TYPICAL APPLICATIONS 
A rigid non-plasticized polyvinyl chloride, 
Van-Cor is fabricated into such products as: Ducts, 
Hoods, Chemical Tanks, Tank Liners, Plating 
Racks, Fume Stacks and Piping. 
WRITE FOR ILLUSTRATED BULLETIN, SPECIFICATIONS, 
AND NAME OF NEAREST DISTRIBUTOR 


INDUSTRIAL DIVISION OF 
COLONIAL PLASTICS MFG. CO. 


SUBSIDIARY OF THE VAN DORN IRON WORKS CO. 
2685 EAST 79th STREET ° CLEVELAND 4, OHIO 


yr, 1954——Pretrroceum REFINER 
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A sleeve, raised and lowered 
within @ non-magnetic 

tube, attracts of releases on 
Alnico magnet attached 

to a mercury switch. Basically, 
this is Magnetrol 


, eee 
MAGNETROL 


AS DEPENDABLE AS MAGNETIC FORCE ITSELF 


@ No matter how specialized the 
liquid level control application, 
adapting Magnetrol to meet it 
presents no problem. Whether 
it’s for high pressures, high tem- 
peratures, corrosive liquids or any 
other condition, a few “standard” 
modifications and the job is done! 
Operation is so simple no changes 
in basic design are needed. That's 
why Magnetrol “fits” practically 
any application — why “specials” 
are so often standard with us. 
Because of the utte: simplicity 
and dependability of its magnetic 
principle, Magnetrol has infinite 
operating life. There is nothing to 
wear out or mal-function. 


Magnetrols are available for 
controlling level changes from 
.0025-in. to 150-ft., with single 
or multi-stage switching. Our 
experienced engineering staff is 
at your service. 


MAGNETROL, Inc. 


WHY NOT MAIL THE COUPON— NOW 


For more data on advertised products, use Readers’ Service Cords, last page 
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Please send me catalog data and full intormation on 
Magnetrol Liquid Level Controls. 


a 
City 


7 MAGNETROL, Inc., 2112 S. Marshall Blvd., Chicago 23, Illinois 


_ 
_ 
ws 





New Equipment... 


new imstrument now 


This item supplements Bailey Meter Com- 
pany dota on pages 162-163 in The Refinery 
Catalog, 21st Edition 


Circle E5 on Postcard 


Easy, precise stroke 
adjustment — adjust- 
ment while-in-opera- 
tion a low cost extra. 


Bellows and Flanges 


Chemically imert, corrosion and heat 
resistant bellows made from Teflon ars 
now available from Crane Packin 

All pump bodies in- Company with companion flanges cor 

terchangeable in the forming to American Standard Bolt 

housing for easy con- Hole circles and numbers tor pressures 

vertibility. up to 125 psi. They can be supplied t 

Unitized construction fit any pipe size trom 2 inch to | 
inches. The bellows feature a new co 
— motor, pump and | lie etme tet 
volution form designed to give greate 

drive mounted om a strength, longer life, and increased flex 
common base. bilitv. The operating temperature rang: 


Separate, interchange- is from —94 to 500 F 
Bellow flanges are of French-tyj« 


able external check 

valves for easy dis- gasket construction to — more 

mantling or veplace- ec efficient sealing at lower flange pres 
sure Pypical applications for these ne 

mens. bellows include vibration dampeners, ex 
pansion joints and connectors. They are 
available in a wide range ot designs 
suitable for metering pumps, pressure 
accumulators, batching scales, hydrault 

° ” . . ° systems, and others 
Hills-McCanna “U" Type Proportioning pumps combine Complete information is availabl 
precision operation with high standards of convenience and this new product now 


versatility not ordinarily associated with pumps of this type. This item supplements Crane Packing Com 
The “TT” : : : "ye pany data on page 287 of The Refinery 
The “U” pump is easy to install and can be converted quickly Catalog, 21st Edition 


and economically for changing service requirements. 


, : Circle E6 on Postcard 
If you must continuously meter or proportion small volume 


flows with great accuracy, it will pay you to consider a Hills- 

McCanna “UU” Type Pump. Capacities range from 0.10 to 24 BTU Recorder 

gph per feed, 1, 2, 3 and 4 feed units are available. — - : bs ee 
Write for Catalog UP-54. HILLS-McCANNA CO., 2441 w, asumed ts saw Tuma BTC Be 

Nelson St., Chicago 18, Ill, corder-Controller System. This ee 


can be used to measure and rec: 
quantity of heat supplied to or drawt 


j from process vessels, retrigeratinys 
Fie | plants, air conditioners, and a variet 
- f other heat exchanging devices. ! 
trol apparatus is available tor regulat 
ing the temperature or flow rate of the 
heat transfer medium 
melening and proportioning pumps In the basic BTU recording systen 
one instrument measures the tempera 
Ake Menviecturers of ture difference with two resistance thet 


SAUNDERS TYPE DIAPHRAGM VALVES mometer bulbs and receives the fl 
FORCE FEED LUBRICATORS * MAGNESIUM SAND ALLOY CASTINGS rate from a flow transmitter. From tli 


For more dota on advertised products, use Readers’ Service Cards, last page PerroLeueM REFINER—! I 33, Y 





o Courtesy o 
Nutley, N. J 


C-R EVACTOR UNITS 


help improve your health 


This illustration shows two 4-stage EVAC- 
rOR units in the plant of a leading manufac- 


turer of vitamins and other pharmaceuticals. 
The same plant uses numerous other C-R 
EVACTOR units of different types—as do 
the majority of manufacturers in this impor- 
tant field—for many different processes, in- 
cluding deodorizing, distilling, drying, refrig- 
eration, etc. They are as simple as the valves 
that turn them on, yet maintain absolute 
pressures down to a small fraction of 1 m.m. 
absolute where steady, dependable vacuum is 
extremely important. 


[his steady, dependable vacuum is con- 
tributing to the improved health of our popu- 
lation by helping to supply purer and more 
potent vitamins, antibiotics and other phar- 
maceutical products. It is contributing indi- 
rectly to the health of many operators and 
executives in other manufacturing industries, 
by minimizing worry over vacuum problems. 
[his also applies to Jet Mixers, Jet Heaters, 
Jet Absorbers, Jet Scrubbers, Jet Pumps, Jet 


Condensers and Barometric Condensers. 


Croll-Reynolds ax 


Main Office: 751 Central Avenue, Westfield, N. J. 
New York Office: 17 John St., New York 38, N. Y 
CHILLVACTOR EVACTOR STEAM JETS CONDENSING EQUIPMENT 


Tracerlab’s unique CE-1 Liquid Scintillation De- 
tector is designed primarily for counting samples 
of low energy beta emitters such as C-14 and 
Tritium, which can be prepared in liquid form. 
Efficiencies of approximately 75% for C-14 and 
20 to 25% for Tritium can be obtained with this 
unit. The total sample volume is 50 cc and sample 
preparation is extremely simple. 

An extremely low background of only 200 to 
250 CPM is obtained by refrigeration of the pho- 
totubes, use of a dual-channel coincidence ampli- 
fier which passes only pulses which occur at the 
same time, and an overpulse rejection circuit. 
The two photomultiplier tubes with preampli- 
fiers and a scintillation cell are mounted inside a 
lead shield in a small refrigerator. Samples may 
be stored in the dark before counting and a glove 
port permits transferring samples without ex- 
posure to light. 


Booklet TL 59 contains complete details and 
will be sent upon request. 
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Where you need 
HEAT | EXCHANGE 


. 


Be sure you have 
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Whether you heat or cool water 
for make-up, process or any other 
use, you will need Wallace & Tier- 
nan Chlorination to help combat 
slime problems introduced by water- 
borne bacteria or air-borne bacteria. 

With slime control equipment 
designed for any need, built for last- 





ing and dependable service, highly 
accurate and backed by over 40 years 
of successful application experience, 
Wallace & Tiernan Chlorination can 
help, you increase the efficiency of 
your plant and cut operating costs. 
For further information write our 


Industrial Division. 


WALLACE & TIERNAN 


25 MAIN ST., 


BELLEVILLE 9, N. J. 


CHLORINATORS * CHEMICAL FEEDERS « SCREENING EQUIPMENT * MAGNETIC SEPARATORS 


* PRECISION PRESSURE INSTRUMENTS «¢ 
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Centrifugal Pumps 
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These pumps are 
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ing of the gland 
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Bottle Washer 


Namco Machiner In - 
ing the availability of a new 
find 
natur 


dustries 


announc- 
product 
wide acceptance 

al gasoline and petro- 
This new product 
is a bottle washer whose low price and 
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compact size extreme! 
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me °° co. e@eee#ee? |DESIGNED FOR You! 


one ‘3 FOR ey ; 
FOR ae Pp 


What's your product . . . gasoline, butane, anhydrous 
ammonia? No matter what it is, Lubbock Machine and 
Supply Company can manufacture a transport tank 
that’s engineered for your product and priced for 


your budget. Your transport tank from Lubbock Ma- 
chine and Supply will carry the maximum pay load for 
your state, fit your individual trucks, and conform to 
state highway and ICC regulations. Write today for 
information regarding prices, pay loads, our easy 
budget plan, etc. 





LUBBOCK MACHINE & SUPPLY CO. 


P.O. DRAWER 1589 PHONE 2-5261 LUBBOCK, TEXAS 


RETUBING SERVICE 


24 hours a day—7 days a week 


“CONSECO” is well equipped and thoroughly 

qualified to repair, retube and rebuild any type CONSECO | 
of tubular equipment. We are prepared to do PRODUCTS 
this work in the field or in our own plant. 





F , t — Retubing 
or emergency assignments we maintain com- Condensers 


plete repair facilities that literally “never Evepereters 
sleep”. For assured satisfaction, for low cost Air Ejectors 


and down time, call “CONSECO”. Heat Exchangers 

Flowrites 

Write, Wire or Phone: Field Department Tube Plugs 

7 Conco Plugs 

= a ye " and Guns 

Si =——- — SS ae Bevel Gears 

: Pa Instrument Repair 
Service 

5 x , ; Blackburn-Smith 

Retub: 10,000 LS / : ° i , 

tube Turbo Con , , : mer . { Filters and 

denser with spc Grease Extractors 


cial rigging and ‘y J 7 : - na 
tools . Metal Spray 





Bulletins Available 


Stainless Steel Bundles 
for Above Items 


for corrosive Gas Ex 
changer in process of Replacement Vapor Condenser Bun 
construction die for refinery ready for shipment 


. <p> Condenser Service & Engineering Co., Inc. 


56 BLOOMFIELD STREET, HOBOKEN, N. J. HOBOKEN 3-4425—N. Y. TEL: BARCLAY 7-0600 
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Grating by BLAW-KNOX 


where can you use 
steel grating? 


You undoubtedly use a lot of steel grating in your plant——floors, 
platforms, walkways, catwalks and stair treads, for example. 

But how about grating for fan guards and shelving for covering 
open pits and light wells? And how about other uses throughout your 
plant that no one has thought of —as steel grating is adaptable to 
many uses, 

If you have any problem about a common application or an unusual 
application or a possible application, we'll be glad to hear from you, 
And to give you a prompt answer. 


Only Blaw-Knox Electroforged " 
Steel Grating and Stair Treads 


—have these five exclusive features: 


. rigid one-piece construction—easy to install 

. all surfaces accessible—easy to paint 
no sharp corners to clog—self-cleaning 
maximum open area—for light and ventilatior 


non-slip twisted crossbar —safe footing 


A short note will bring you a copy of new Bulletin No. 2365-R—a 
dimensional sketch will bring you a quotation. 


BLAW-KNOX COMPANY 
2005 Farmers Bank Building + Pittsburgh 22, Pennsylvania 


BLAW-KNOX EQUIPMENT DIVISION 
GRATING DEPARTMENT 





GRATING APPLICATIONS: floors + platforms + walkways * catwalks + stair 
treads + fan guards + shelving * and many other uses, both outdoors and 
indoors, for versatile steel grating. 


0) For more data on advertised products, use Readers’ Service Cords, last page 


There 
vith the 
unit 
Called the Unormatic, the unit is 
completely automat n it peration 
The operator merely loads the tray and 
slides it in to the machine. The machine 
then automatically washes the glass- 
ware, rinses it and shuts off; or auto- 
matically dries and then shuts off. The 
yperator does not touch the glassware 
during any treatment. He is free to 
leave the machine nce it 1s aded and 
the de is closed 
For complete detail 
velopment, just 
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Full Encirclement Saddle 


A recently developed Tube-Turn full 
encirclement saddle represents a marked 
improvement over the nventional 
techniques employed it hot tapping” 
of piping, when branch connections are 
to be installed. It is manufactured by 
lube Turns, a division of National 
Cylinder Gas Company 

rhe design of the new full encircle 
ment saddle is the first to be offered of 
several being evolved from Tube Turn's 
quarter of a century experience in the 
solution of petroleum piping problems 

Complete engineering details on this 
new item as well as suggested installa 
tion technique are available now 


This item supplements Tube Turns, Inc. data 
on pages 842-843 in The Refinery Catalog, 
21st Edition. 
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Teflon Seal Cage 


\ new ome piece flexible 
has been developed by 
Power Products, In 
stuffing boxes on 
tors and other 
equipment 

Phese seal Cake 
vercome the hat 
with two-piece 
( hempr » seal cages 
prece, can be Casi 
shatt without dismant 
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available to you who 
are interested in 

the facts on 

open steel 

flooring. 


Up to the minute informa- : 


tion on the hows and whys of construction and installa- 
tion of Tri-Lok Open Steel Flooring may now be at 
your finger-tips. Here is a four-page catalog designed to 
aid you in selecting the best types and styles of open- 
steel flooring for your particular construction project. 


Tables of Safe Loads 
Specifications required for open stee! floor- 


IN T HI 5 | ing installation 


Types of Tri-Lok Open Steel Flooring 

CATALOG — 

4 information concerning construction, sizes, 

You UL FIND strength and adaptability of Tri-Lok 
Open Steel Flooring 


FOR YOUR COPY, WRITE FOR BULLETIN PW 1102-243 


DRAVO 
CORPORATION 


| National Distributor for THE TRI-LOK COMPANY 
Fifth and Liberty Avenues, Pittsburgh 22, Pa. 








HIGH QUALITY 


ANHYDROUS 
Aluminum Chloride 


PRODUCED IN TWO GRADES 
RESUBLIMED & SUBLIMED 











THE PUREST COMMERCIAL 
MATERIAL AVAILABLE 








ANY PARTICLE SIZE OBTAINABLE 


OUR STANDARD SIZES 
POWDER 20 MESH) GRANULAR (4; 20 MESH) LUMP (1+ 4 MESH 














INFORMATION CONCERNING 
THE PREPARATION of AQUEOUS 
OR ALCOHOLIC SOLUTIONS OF 
AIC!, OBTAINABLE 

BY WRITING 


OHIO-APEX DIVISION 


FOOD MACHINERY & CHEMICAL 


corporation — NITRO, W. VA. 





Profit Two Ways With... 


WILSON Condenser 
Tube Inserts 


Ly Put Equipment Back on Line Faster 


You save man-hours and money with new Wilson Con- 
denser Tube Inserts because they eliminate the need to 
plug. off leaking condenser or heat exchanger tubes 
Wilson Inserts go in fast...need no cementing .. . take 
less time than it does to plug a “bad tube’), What's more, 
these highly efficient inserts put the tube back into opera- 
tion as in the original design. 


©) Multiply Service Life of the Tube 


In many cases, condenser tubes usually fail within the 
first few inches of the inlet. Wilson Condenser Tube 
Inserts actually restore these leaking tubes to service by 
sealing the deteriorated portion of the tube. Wilson Inserts 
also retard or eliminate the effect of inlet end erosion. 
Send for Bulletin 500 which gives the full story on time- 
saving, money-saving Wilson Condenser Tube Inserts 


Wilson Tube Cleaners 


Depend on these powerful, fast-acting 
cleaners to do a thorough job every 
time. There's a Wilson cleaner for all 
types of tube or pipe. All sizes in stock 
for immediate delivery. 


Wilson Tube Expanders 


For re-rolling old tubes or installing 
new ones. Precision-made to insure firm 
seating. Self-feeding and parallel ex- 
pansion for a particular trade. 


Representatives in principal cities 


THOMAS C. WILSON, INC., 21-11 44th Ave., Long Island City 1, N.Y. 





Cable add ‘Tubeclean”, New York 


Tweet 
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Separatory Funnel 


Yh \ new glass separatory tunnel ce 
heed heat veloped by Fischer & Porter Company 
Type 10 with outside bing Scar iy heet eliminates stop cork lubrication and 
” peed — ne concealed, bolted Double pipe heat exchanger bd ti hig freezing problems. Named Ultramax, 
gucheled olen. ond —for co evadeey tnd tube side pressures. | the valve of the separatory tunnel con 
flow conditions and low flow sists of a Teflon plug which turns on 























the natural glazed surtace of an un 
ground, precisely tormed section § of 


rotes. 
iT] # pyrex tubing, Product contamination is 
SAVE WITH avoided because valve lubricants are 
| unnecessary, and the inert Teflon valve 


cannot freeze regardless ft the fluid 
being handled 


It pays to consider Whitlock Standard Exchangers FIRST. You can Perther details of this new separatory 
make important savings with standard designs: funnel are available now. Simply 
Circle E12 on Postcard 


You save time — “‘prints for approval” are immediately available for your 
Engineering Department to use in planning piping and other layouts. 
Fire Fighting Hose 


You save engineering costs — yet you obtain individual engineering atten- . : 

! hire hi ting 1ose tor the re- 
tion to assure that the standard design selected is best fitted to your Pi sc aatacal pst and petrochem 
particular needs. ical industries has been developed by 

Quaker Rubber Corporation, a division 
of H. K. Porter Company 
You save delivery time — units are manufactured from stocked materials Phe new owl aimed Petrokem, is 
and subassemblies. Many completed units are also maintained in stock. —_ to re alot severe , che = al, - 
abrasive conditions whi tens to «de 
teriorate ordinary fire hose. A_ partial 


You save on downtime — duplicate parts are readily available to answer list of materials having little ot 


emergency requirements and to reduce downtime. fect on Petrokem include 
® Alcohols 
You save on first cost — quantity-prodvced subassemblies and quantity- 4s 5 se epg 
purchased materials reflect sizeable cost savings: our published price list @ Ketones 
is tempered by actual production experience. Consult this list and see how : oe : a . 
t has excellent resistatice to wea 


Whitlock Standard Exchangers can save you money. acids even at boiling temperatures and 
to strong acids at room temperature 
Constructed of an oil resistant Neo 
prene tube and covered with a strong 
complete line of Whitlock Standard Exchangers and outlining dimen- Dacron varn, Petrokem is impregnated 


vith a skin coat of Neoprene, making it 
| 


sions, capacities, and types of services. The Whitlock Manufacturing nage es canal 
1 o6resistant th m mside ane 0 side 
Co., 75 South St., West Hartford 10, Connecticut, It is designed as a tough. flexible, easily 


handled hose, capable t withstanding 


Whitlock is ready to help you — send for new bulletin describing the 


temperatures as high as 375 | and 
pressures of 500 psi 
For cor plete information n this new 


ent rust 
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PROCESS EQUIPMENT 
PRESSURE VESSELS 


F & T Products 


Autoclaves 
Bubble Towers 
Catalyst Towers 





\ S Creeamline 





Absorption Towers 
Alloy Steel Equipment 
Butane Storage Tanks 
Fractionating Columns Heat Exchangers 
Heating Boilers Jacketed Vessels 
Oil Country Boilers Power Boilers 
Recirculating Furnaces Tanks 


Waste Heat Boilers 


FARRAR & TREFTS INC. 





STEEL FRACTIONATING TOWER 


113” 1.D. x 65'0” Long 


Established 1863 
Buffalo 12, New York 





Se 


There’s a Viking Pump 
for every requirement 


Viking Pumps are old reliable friends in the 
Oil Industry . . . and Southern Engine & Pump 
Company engineers are regularly utilizing their 
versatility and dependability in units for every 
service. Whatever your special requirement — 
they'll be glad to help you. 

Pictured above: Gear drive unit includes 
gearing totally enclosed in sheet metal guard. 
Size and type of gearing as well as outboard 
bearing support depends on the size and speed 
of power unit needed. 

Distributors 


TAG & PUMP COMPANY! 


MANUFACTURERS @ MACHINERY FACTORS © CONTRACTORS 
Houston - Dollos - San Antonio - Edinburg 
Corpus Christi, Texas 


Kilgore 


PeTROLEUM REFINER 
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How you can get ES 
longer pump-valve life 


SIMS PUMP VALVES HAVE FOUR FEATURES 
THAT GUARANTEE LONGER LIFE 


1 Double shock absorber 
stem heads—eliminate 

stem breakage. 

2 Long guide—low wear— 
even lift, no binding. 
Spring can’t jam. 

3 Rotating valve disc— wears 
slowly, evenly; can't pound 
up and down on same spot. 
4 Inclined seat ribs—less 
flow-resistance, reduce 
volatilization, allow higher 
pump speeds with a full 
cylinder—more output. 
Complete stocks on hand. « 
Used by blue chip companies 
throughout the U.S. + Ask 
for Bulletin PR-3 ora 
report on what these valves 
can do for you—no 


obligation. y 
ji PUMP VALVE 


1314 PARK AVENUE, 
ences M&M BLDG., H 
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What's New in Manufacturers’ Literature 








For more data on New Equipment or copies of Catalogs and Literature reviewed in this issue, use 
the Reader Service postcards just inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. Requests are transmitted to the 
manufacturer as soon as received by us for mailing of desired information directly to you. 
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Instrumentation Bulletin 
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Refractories Bulletin 
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higgh-duty 
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S-page 


lw Harbison 
Coleman XX for 


interne 


service 
sScTV ICE 
bulletin 
criptive le 
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ribed in a new 
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spalling resistance the 
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results 
pansion section 
ted to several other p 


Harbison-Walker's plant 


lo receive your copy 


itive bulletin, simply 
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Control Valve Booklet 


types of an 
illustrated 


Three fundamental 
described and 
1 new four-color 12-page booklet 
by Ross Operating Valve 
booklet explains the pr 

including 


reser 


valves are 


published 

Company, The 
iry advantages of air power 

speeds cleanliness, economy 

ind lhehtness 

models tlustrated are 


The three basi 


14 


tegral pilot operated, the remote 
trolled and the direct operated 
valves. With minor variations, 
t can be adapted to a 


applications. 


these 
wide range 
drawings show 
through the 
and to the operated evlinders 
The advantage of type, an expla 
they work, and a list of 
ivailable standard models are included 
Po re your copy of this new book- 
et, simply... 
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diagrammatn 
ow the air flows 
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each 
ation of how 


cive 


Boiler Bulletin 
Henry Vogt Machine 


recently released its bulletin, 

vering Vogt multisteam 
This bulletin completely describes 
which are designed to con 
Waste heat s 


Company has 
MSG;-1 
generators 
these 
generators 
cntrate 
ind to 
your 


refinery urces 
produce low cost steam. To re- 
copy of this informative bul 


letin, simply 


cive 
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Electrode Catalog 


catalog describing pH 
electrodes for measuring 
potentials, as well as electrode 
assemblies, parts and accessories, 
heen published by Leeds and Northrup 
Company. This book covers a complete 
lL & N electrode line, cl 
electrode 


servicing, and auniliar 
de equipment 


\ new elec 


ce ind 
redox 
has 


emicals for 
elec 
( such hold 
ers and thermometers 
It is 
lectrode assemblies for 
control of 
tentials 


book 1s 


as clamps, 


d to present 
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primarily designe 
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Swivel Bulletin 
\ new colored 


vering the FE 
size high 
ture ball 


being made 


bulletin 
small 


descriptive 
HP&H1 


tempera 


msco 
and high 
bearing swivel fittings is now 
available from Emseo Man 
ompany 


pressure 


facturing ( 
kinsco’s line of 
ne swivel fittings range in size fron 
« inches to 1 inch and from working 
pressures of 6000 psi at 225 F. to 1250 
at 750 | fittings are very 

in their application and should 
find many throughout the refining 


small SiZ¢ ball bear 


These 
versatile 


uses 


natural gasoline and petrochemical in 
dustries 

Che new bulletin describes the method 
of construction and application of these 
well as giving complete di- 
specifications, weights and 
data. It is illustrated with 
many sectional drawings and clearly 
shows the various types of packing for 
steam, hot water, oil, LPG, etc 

lo receive your copy of this informa- 
tive bulletin, simply 
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fittings as 
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Industrial Catalogue 
\ new describing 


activities of the Schneider 
during 1953 has just 
available now This 24- 
English, French and 
ot the many 
| group 
include steam turbines, 

chemical 
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fabricates 
traveling 
plant equipment, 
heavy steel castings. Your copy of 
is available now. Just 
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Instrumentation Bulletin 


Instrumentation for the modern plant 
is presented in the new 16-page 1954 
edition of «Bailey Meter Company's an- 
nual Bulletin 17, Detailed equipment 
descriptions and = illustrations include 
basic specifications for measuring, 
transmitting, receiving, inter] and 
controlling 18 variables normally en- 
countered in the refining 
petrochemical industries 
oughly 
Just 
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available now 


Storage Tank Bulletin 
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prepared a bulle 
bulk sti 
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Company has 
tin describing its line 
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ground use are described as well 
as vertical storage tanks 
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table for 10-foot, 6 
tanks. To 1 ive your copy, 
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tanks 


capacit s17¢€, 
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Rane 
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DANIEL SENIOR ORIFICE FITTINGS 


make it possible to quickly and safely change 
orifice plates without interrupting line flow. 
Reduce installation and operating costs by 
eliminating by-passes and valves. 


DANIEL PISTON CONTROLLED CHECK 


« 
4a 
-* 


VALVES will not chatter 


under the most severe 
pulsating conditions. 
Available for all work- 
ing pressures in both 
gas and oil service. 


DANIEL ORIFICE PLATES 


> 
hd 


are available for imme- 
diate delivery. Stocked 
in a wide range of sizes, 
types and materials for 
all measurement condi- 
tions, they are the most 
accurate available 
commercially — also 
manufactured to special 
specifications. 


PeTROLEUM REFINER 


FLOW MEASUREMENT PROBLEMS are 
QUICKLY SOLVED with DANIEL 
EQUIPMENT and ENGINEERING 

SERVICE 


Take advantage of years of experience and progressive 
engineering in the manufacture of products for the 
measurement of fluids and gases. Our engineering staff 
is available for assistance in any orifice measurement 
. selection of 


problem .. . orifice flow calculation . . 


equipment. 


DANIEL ORIFICE FITTINGS, METER RUNS, CHECK 
VALVES AND OTHER DANIEL PRODUCTS have 
been designed for the future as well as the present. 
Whether small flow or large .. . 
Daniel Orifice 


being specified for installations in every major oil and 


liquid Or Passes 

Measurement equipment is constantly 
gas producing area throughout the world because of 
proven dependability, quality and satisfactory perform 


ance, 


Consult the Refinery Catalog for a listing of all Daniel 


products, or write for detailed information. 


DANIEL onitice rirtne co. 


INCORPORATED 
3352 Union Pacific Avenue 5404 Clinton Drive 
Los Angeles 23, California Houston 20, Texas 
Sales Offices and Agents in Principal Cities 
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Storing “Black Gold” near 


The gold seekers of 1619 and 1850 who 
reached the sight of Sutter's Fort, now the 
City of Sacramento, California, never 
dreamed that “black gold” would be more 
important to the area than the type that 
glitters. Such is the case though, for with 
out petroleum products the wheels of 
civilization would soon stop turning 

The structure shown at the right is a 
6,500-bb1. tank 36-ft. in diam. by 36-ft. 
high equipped with a Horton® Double 
Deck Floating Roof. It is located at the 
General Petroleum Company's terminal in 
Sacramento California, where gasoline, 
diesel fuel. fuel oil, automotive oils and 
lubricants are stored for delivery through 
out the area 

Horton Floating Roofs reduce evapora 
tion loss. decrease corrosion and eliminate 
fire hazard from stored volatile liquids. 
Built in three types Double-Deck, Pon 
toon and Pan all three are equipped with 
the Horton Seal to close the space between 
the tank shell and the edge of the roof 
Further information and assistance in se 
lecting the proper Horton Floating Roof 
can be obtained by writing our nearest 
office Thee re is no obligation on your part. 


hh WOharrel tank equip pec 
with Harton Double-Decl 
Float na Roof. The tank 

tft. in diam. by 3i-ft, high 


CHICAGO BRIDGE &« IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


Atiento 3 2146 Healey Building Detroit 26 1520 Lafayette Building Pittsburgh 19 3237 Alcoa Building 
Birmingham | 1548 North Fiftieth Street Houston 2 2126 C & | Life Building Salt Lake City 4 531 West 17th South Street 
Boston 10 1030—20! Devonshire Street Los Angeles 17 1534 General Petroleum Building Soa Francisco 4 1551—200 Bush Street 
Chicego 4 2463 McCormick Building New York 6 3302—165 Broadway Building Seattle | 1331 Henry Building 
Cleveland 15 2234 Midland Building Philadelphia 3 1608—1700 Walnut Street Building Tulsa 3 1626 Hunt Building 


REPRESENTATIVES AND LICENSEES 
Horton Stee! Works Limited, Fort Erie, Ontario, Canada 


Ateliers et Chantiers de la Seine Maritime, Paris, France 
Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 


Compagnia Tecnica Industrie Petroli, Rome, italy 

Constructions Metalliques de Provence, Aries-sur-Rhone, France Whessoe, Limited, Darlington, England 

Chicago Bridge & iron Compony, Ltd.. Apartado 1348, Coracas, Venezuela Comprimo N. V., 21, Amstel, Amsterdam (C) Netherlands 
Sociedade Chibridge de Construcoes Ltda., Av. General Justo 275, Grupo 306, Rio de Janeiro, Brazil 
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A complete line a steam traps, 
temperature controls & heating specialties 


Here area few 


STEAM 
TRAPS 


TEMPERATURE 
CONTROLLERS 


ELECTRIC- 
THERMOSTATS 
AND VALVES 


AIR ELIMINATORS 
AND 
STRAINERS 


OTHER 
HEATING 
SPECIALTIES 


BULLETINS 
Send us data concerning your installa- 
tion; we'll gladly send you bulletins 
ond case histories. Sarco Company, 
Inc., Empire State Bidg., N. Y. 1, N. Y. 
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Thermostatic Float-Thermostatic Camlift Bucket Liquid Expansion Thermodynamic 


The right trap for each job . . . Only Sarco offers 5 functionally different types — not variations of one type! 


| bl od, 
Cg +! * if 
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Heating Cooling Heating or Cooling Air Temperature 


Fae | 


Indicating Non-Indicating Solenoid Valve | Motor Valve § Room Thermostat 


aes | 


Air Eliminators Strainers Scraper Strainers 
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Radiator Valves Radiator Traps Water Blenders Air Traps Thermometers 
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Right down to the last Nut and Bolt 


RTHUR G. MCKEE & COMPANY are organized to take complete 
A responsibility for a// details of your project from the preliminary 
planning stage through complete construction—literally down to the 
last nut and bolt 
The advantages of this undivided responsibility are manifold. You 
are relieved of the necessity of hiring technical help and field crews, of 
negotiating with numerous sub-contractors and suppliers, of co-ordi- 
nating activities and arrival of materials, of time-keeping, supervision, 
inspection and countless other details. 


McKee performs all these functions under a single contract and with a 


thoroughness and efhiciency born of long, specialized experience, MES An 
. . : 4 \ / 


J a 
Arthur G. McKee & Company « Engineers and Contractors . 
Headquarters: McKee Building e 2300 Chester Avenue e Cleveland 1, Ohio C ee ngineering 


Offices: New York e Tulsa, Oklahoma e Union, N.J. e Washington, D.C. 


British Representatives of Metals Division: Head, Wrightson & Co., Limited e 
Canada: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto ervices 





